DOCUMENT  RESUME 


ED  064  957 


24 


EM  010  207 


TITLE 

INSTITUTION 

SPONS  AGENCY 

BUREAU  NO 
PUB  DATE 
GRANT 
NOTE 


EDRS  PRICE 
DESCRIPTORS 


IDENTIFIERS 


EIN  Software  Catalog;  Entries,  Volume  I. 
Interuniversity  Communications  Council  (EDUCOM) , 
Boston,  Mass. 

National  Science  Foundation,  Washington,  D.C. ; Office 
of  Education  (DHEW) , Washington,  D.C. 

BR-8- 0697/Attachment  No.  1 
[72] 

OEG-0-8-080697-4468  (007) 

564p. ; See  also  EM  010  206,  EM  010  208,  EM  010  209, 

EM  010  210,  EM  010  211,  EM  010  212 

MF-$0 .65  HC-$ 19.74 

Behavioral  Sciences;  Biological  Sciences;  ♦Catalogs; 
Computer  Oriented  Programs;  ♦Computer  Programs;  Earth 
Science;  Educational  Administration;  Engineering; 
♦Information  Networks;  Information  Science; 
♦Interinstitutional  Cooperation;  Library  Science; 
Mathematics;  Operations  Research;  Physical  Sciences; 
♦Program  Descriptions;  Statistics;  Technology; 

Tests 

♦Educational  Information  Network;  EIN 


ABSTRACT 

The  EIN  (Educational  Information  Network)  is  a 
non-profit  operation  which  coordinates  the  sharing  of  educational 
computing  resources.  It  is  administered  by  EDUCOM  and  funded  by  the 
U.  S.  Office  of  Education  and  the  National  Science  Foundation.  EIN 
maintains  a group  of  contact  personnel  at  member  institutions  to 
serve  as  a liaison  between  the  institution  and  EIN.  Through  these 
persons  items  of  software  are  offered  for  distribution.  EIN  also 
publishes  a catalog  of  the  software  which  is  available  through  the 
network.  The  four- volume  catalog  contains  an  alphabetical  listing  of 
the  participating  EIN  members  that  are  represented  in  the  catalog  by 
program  descriptions;  descriptions  of  each  computer  facility  listed 
and  its  general  pricing  algorithm;  abstracts  of  available  programs, 
subdivided  into  13  areas  of  application;  three  indexes — by  EIN 
number,  by  descriptive  title,  and  by  keyword;  and  complete 
descriptions  cf  programs,  including  user  instructions,  samples  of 
input  and  output,  and  cost  estimates.  Volume  one  contains  a 
description  of  the  EIN,  facilities  descriptions,  abstracts,  and 
indexes.  This  volume  is  one  of  three  which  contain  the  complete 
program  descriptions.  (JY) 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Mann -Whitney  U Test 
MANNWH  NUCC085 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFI L I ATI0N ( S ) 


LANGUAGE 


Vogelback  Computing  Center,  Northwestern 
University 


Alan  Lupa , Department  of  Chemical 
Engineering,  Northwestern  University 

Dennis  R.  Goldenson,  Department  of 
Political  Science,  Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 

ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201. 

Tel .:  (3x2)  492-3682 

FUNCTIONAL  ABSTRACT 


This  program  calculates  the  Mann-Whitney  U statistic  and  reports 
its  significance  at  one  of  five  levels  of  confidence  (that  is, 
accept  H0,  P > .10;  reject  H0 , P < .10,  P < .05,  P < .02,  and 
P < .01).  There  is  no  limit  to  the  number  of  problems  that  can 
be  handled.  Each  subsample  in  a problem  can  have  up  to  2,000 
cases.  This  is  purely  arbitrary;  if  one  would  want  a larger  sam- 
ple-size capacity,  he  could  merely  alter  the  DIMENSION  statements 
in  the  source  deck  to  the  limits  of  core  storage.  Printed  output 
gives  the  problem  number,  alphanumeric  problem  label,  the  sample 
sizes,  the  input  variable  format,  the  median  and  decile  range  for 
each  group,  the  U-test  statistic  (the  smaller  value),  the  value  of 
Z where  the  larger  group  is  greater  than  8,  and  a statement  of  the 
level  of  confidence  in  the  significance  of  U.  (For  a one-tailed 
test,  the  points  of  significance  are  found  by  dividing  levels  by 
two.)  Since  many  behavioral  - sc ience  data  do  not  achieve  interval 
scaling,  the  U test  is  a very  useful  alternative  for  one  who  does 
not  wish  to  make  the  assumptions  required  by  the  parametric  t test 
in  determining  if  two  independent  samples  are  drawn  from  the  same 
population  It  is  one  of  the  most  powerful  of  the  nonparametr ic 
inferential  statistics. 
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USER  INSTRUCTIONS 

Description  of  Input 

Data 

(1 ) Problem  card 

Up  to  80  alphanumeric  characters 
ing  the  problem 

label - 

(2)  Sample  size  card 

Cols.  1-4  sample  size  of  smaller 

group 

(right-justified) 

5-8  sample  size  of  larger  group 
(r ight-j  us tif ied) 


(3)  F-Type  variable  . . 

format  card.  Cols  • 1-80  standard.  F format  enclosed  in 

parentheses 

(4)  Data  Smaller  group  followed  immediately  by 

larger  group 

Repeat  (1)  through  (4)  as  often  as  desired. 

Description  of  Output 

Printed  output  gives  the  problem  number,  an  alphanumeric  problem 
label,  the  sample  sizes,  the  input  variable  format,  the  median 
and  decile  range  for  each  group,  the  U-test  statistic  (the  smaller 
value,  corrected  for  ties),  the  value  of  Z where  the  larger  group 
is  greater  than  eight,  and  a statement  of  the  level  of  confidence 
in  the  significance  of  U.  (For  a one-tailed  test,  the  points  of 
significance  are  found  by  dividing  levels  by  two.) 

Error  Indications 

None 

Limitations 

There  is  no  limit  to  the  number  of  problems  that  can  be  handled. 
Each  subsample  in  a problem  can  have  up  to  2,000  cases.  This  is 
purely  arbitrary;  if  one  would  want  a larger  sample-size  capacity, 
he  could  merely  alter  the  DIMENSION  statements  in  the  source  deck 
to  the  limits  of  core  storage. 
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Job  Deck  Structure 
Job  card 

LIBRARY  (MANNWH) 

LGO . 

7-8-9  EOR 

Problem  card 

Sample  size  card 

F-type  variable-format  card 

Data 

Repeat  as  needed 
6 - 7 - 8 - 9 EOI 


( 


4 


4/69 


5 


1000  000 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 

000  0001 


t 


\ 

) 

1 —i 

SAMPLE  INPUT 

o 

o 

o 

' SEQUENCE  ,NU53<!741 

VlORR  * * CM36600 • MANNWH 

o 

o 

o 

r 

LIBRARY(MANNWH) 

LGO. 

• END  OF  RECORD 

THIS  lo  A SAMPLE  HEADER  CARD  FOR  THE  TESTING  OF  THE  MANN  WHITNEY  PROGRAM 

C004QQ07 

5 

( F2.0  ) 
i 2 
u 7 
23 
1 2 

1 

78 

32 

56 

45 

L 

r 

:( 

65 
2 C 

SAMPLE  PROBLEM  --THE  lARGlR  GROUP  IG  GREATER  THAN  8.  THUS  THERE  lo  A L SCORE..... 
00100013 
( F 2 • 0 ) 

1 2 
C 2 
45 
13 
45 
12 
25 

24 
02 
01 
23 
96 
75 
69 
56 
12 
78 
85 
32 

25 
45 
12 
75 

v 

C 

*/ 
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SAMPLE  problem — DATA  are  imaginary  in  the ^e  problem^. 
CC230027 
f F ? . 0 ) 

.0 

20 

20 

24 
15 
20 
15 

25 
25 
21 
21 

15 

25 

16 
11 
16 
16 
16 
12 

26 
26 
12 
12 
17 
17 
22 

17 
2 ^ 

27 

27 
22 
1 3 

18 
18 

1 3 

28 

13 
23 
28 
28 

23 

2 3 

14 
14 

24 
19 
19 
19 
29 
29 

•end  of  information 
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r 

;> 


PROGRAM  MANNWH-- 

A PROGRAM  CALCULATING  THE.  MANN-WHITNEY  U-TfST. 

WRITTEN  BY-- 

ALAN  LUPA,  DEPARTMENT  OF  CHEMICAL  ENGINEERING 
DENNIS  R.  GOlOENSCN*  DEPARTMENT  OF  POLITICAL  SCIENCE 
NORTHWESTERN  UNIVERSITY*  1966 


this  is  problem  no*  i 

this  ts  a sample  Ht aufr  caRu  eor  the  testing  of  The  mann  whitney  program 


SAMPLE  SIZE-- 

thf  smaller  group  = a 

THF  LARGER  group  = 7 

DATA  IS  READ  IN  UNUER  THF  FOLLOWING  FORMAT  — 
(FP.O) 


summary  OF  DISTRlbuTlnNS 


MFOIAN  DECILE  RANGE 


thf  smaller  group  * 12.0 

THF  LARGER  GROUP  = 45.0 


16.0 

66.0 


MANN-WHITNEY  U-TEST  STATISTIC  * 3 


SIGNIFICANCE  of  u-statistic  — 

ACCEPT  NULL  HYPOTHESIS  AT  .10  LEVfL  OF  CONFIDENCE 


PROGRAM  MANNWH—  THIS  IS  PROOLEM  no,  2 

SAMPLE  PROhlFM— The  LARGER  GROUP  is  GREATER  THAN  8.  ThUS  THERE  IS  A Z SCORE 

SAMPLF  SUE- 

THF  SMALLER  GROUP  = 1" 

thf  larger  group  = n 

DATA  IS  READ  in  under  THE  FOL'  ''wJNG  FORMAT  — 

(FP.O) 

summary  of  DISTRIBUTIONS 


median  DECILE  range 

THF  SMALLER  GROUP  b 12.5  S3. 5 

\ THF  LARGER  GHCUP  a 56.0  73.0 


MANN-WHITNEY  U-TEST  STATISTIC  ■ ?1 

SIGNIFICANCE  OF  U-STATlSTlC-- 
l - -2.71 

HE  1FCT  NU<_L  HYPOTHESIS  AT  ,05  LEVEL  OF  CONFIDENCE 
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program  mann«h--  this  is  problem  nC.  a 

sample  problem — DAiA  apf  Imaginary  In  thEsf  problems. 


sample  SUE  — 

THF  SMALLER  GROUP  = ?3 

THF  LARGER  GROUP  = ?7 

DATA  IS  READ  IN  UNDER  ThF  FOLLOWING  FcRMaT-- 
(F?,0) 


summary  of  DISTRIBUTIONS 


MFD  I AN  OtClLE  RANGE 


THF  SMALLER  GROUP  = 1G,(. 

THF  LARGER  group  c ?;  .0 


13.0 

15.0 


m ann-wh 1 1 NE Y U-IEST  STATISTIC  * 2 1 3 

SIGNIFICANCE  OF  U-STatISTIC-- 
/ = -1.BB 

mEJPCT  NULL  HYPOTHESIS  at  .10  LFVfL  of  confidence 
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rn  COST  ESTIMATE 

o 

O For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 

o .324  seconds  for  central -processor  time  and  12.792  seconds  for  per- 

o ipheral-processor  time  with  a memory  useage  of  36,600  words.  Charge- 
able computer  time  was  $1.00  (Northwestern  University  minimum  job 

charge) . 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS — MANNWH 
pages 

1,2  Identification  § Abstract 

3,4  User  Instructions 

5-8  I/O 

9 Cost — Contents 


( 
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DESCRIPTIVE  TITLE 

Subtle,  Unbiased,  Zealous  Yatagen  of  Ques- 

u 

o 

tionnaires 

000 

CALLING  NAME 

SUZYQ  NUCC150 

INSTALLATION  NAME 

Vogelback  Computing  Center, 
Northwestern  University 

AUTHOR ( S ) AND 
AFFILIATION(S) 

Program  written  by 

Brent  M.  Rutherford, 
Northwestern  Univer- 

sity 

Converted  for  the 
CDC  6400  by 

Janos  B.  Koplyay 

LANGUAGE 

CDC  FORTRAN  IV 

COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


CDC  6400  (Scope  3.1  O.S.) 

Deck  and  listing  presently  available 

Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 


This  cycling  program  makes  possible  a scoring  and  weighting  of 
questionnaire  items,  as  well  as  providing  comprehensive  item-anal- 
ysis measures,  test-analysis  measures,  and  factor  analysis  with 
varimax  rotation  of  the  tetrachoric  interitem  correlation  matrix. 
For  the  purpose  of  item  analysis,  internal  as  well  as  external  cri- 
terion scores  may  be  utilized. 

The  program  permits  the  user  to  correct  and/or  weight  a set  of  test 
responses  (including  data  that  have  already  been  scored)  . For  the 
cases  where  some  data  values  may  be  skipped  or  missing,  there  is 
an  option  for  the  insertion  of  a specified  average  value  in  their 
place.  SUZYQ  provides  a count  of  the  total- response  score  per  it- 
em and  per  subject,  expressed  in  raw  score  units,  z score  units, 
and  t score  units.  In  addition,  a total- test-score  frequency  dis- 
tribution is  constructed,  using  the  same  three  types  of  units. 

The  total  test  score  is  then  subjected  to  an  item  analysis  with 
corrections  for  the  nonindependence  of  the  calculated  correlations. 

continued 
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Finally,  a two-way  variance  analysis  is  performed,  using  the  meth- 
od of  Hoyt,  with  basic  analytic  parameters  computed  fromthe  ele- 
ments of  the  summary  table.  Options  include  item  analysis  by  cri- 
terion and  a derivation  of  up  to  ten  factors  from  the  tetrachoric 
interitem  correlation  matrix  (using  a Kaiser  varimax  factor  anal- 
ysis) . 
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USER  INSTRUCTIONS 

Li  mi ta ti ons 

(1)  No  more  than  190  variables 

(2)  No  more  than  99,999  subjects 

(3)  If  a score  is  missing  (blank  or  minus  zero  on  the 
it  will  be  correctly  accounted  for  by  the  program 
Biased  Missing-Data  Method) 

data  card) 
(so - called 

Prepara  ti on 

of  Data 

The  program 

expects  cards  in  the  following  sequence 

Title  Card 

Co tumns 

Conten ts 

1-72 

Title  to  be  printed  on  output  (any  alphanumeric 
characters) 

Problem  Card 

Co tumns 

Contents 

1-5 

Number  of  variables,  right- justified  (maximum 

190) 

6-10 

Number  of  subjects,  right- justified 

11-15 


16-20 


21-25 


( 


Maximum  number  of  principal  components  to  be  computed, 
right- justified 

If  blank,  the  number  will  be  determined  purely  by 
the  eigenvalues.  The  program  will  replace  any  speci- 
fication of  more  than  50  principal  components  by  50. 

A zero  punched  in  this  field  will  make  the  program 

standard  deviations,  and  intercorre- 
no  further. 


compute  means , 
lations  and  go 


Maximum  number  of  factors  to  be  rotated,  right-justi- 
fied 

If  blank,  the  number  of  factors  rotated  will  be  de- 
termined purely  by  the  eigenvalues,  except  for  an 
upper  limit  of  50.  If  this  specification  exceeds 
the  number  of  principal  components  calculated,  then 
the  program  will  limit  the  number  of  factors  rotated 
to  the  number  of  principal  components  calculated.  A 
zero  punched  in  this  field  will  make  the  program  skip 
rotation . 

Minimum  eigenvalue  for  which  principal  components 
will  be  computed.  Punch  for  F5.2  format.  If  blank, 
will  be  taken  as  .8 
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Problem  Card 

continue  d 

Co lumns 

Conten ts 

26-30 

Minimum  eigenvalue  for  which  a factor  is  rotated. 
Punch  for  F5.2  format.  If  blank,  will  be  taken  as 
1.0 

31 

Blank;  input  data  located  on  cards 
4;  input  data  located  on  alternate  tape  (logical 
tape  4) . Only  the  data  cards  described  below  can 
be  on  tape  4.  The  program  and  control  cards  (in- 
cluding this  one)  must  still  be  on  cards 

32 

Number  of  extra  variable  format  cards  (in  addition 
to  this  one) 

33 

Blank;  unities  to  be  placed  in  diagonal  of  correla 
tion  matrix 

1;  squared  multiple  correlations  to  be  placed  in 
diagonal 

34 

Blank;  correlation  matrix  will  be  printed 
1;  correlation  matrix  will  not  be  printed 

35-36 

Blank 

37-72 

Variable  format  for  one  subject  (must  begin  and  end 
with  parentheses  and  describe  data  in  F format) 

Vari abl e -Format  Cards  (optional) 

Co lumns 

Contents 

1-72 

Continuation  of  variable  format  if  needed.  Up  to  9 
cards  may  be  used,  as  specified  in  the  problem  card 

Col.  32. 


Vari ab 1 e -Name  Cards 


Co lumns 

Contents 

1-6 

Name 

of  first  variable  (any  alphanumeric 

characters) 

7-12 

Name 

of  second  variable,  eic.,  until 

67-72 

Name 

card 

equa 

of  12th  variable.  Continue  on  as  many  additional 
s as  necessary.  The  total  number  of  names  must 
1 the  number  of  variable 

Data  Cards 

First  comes  the  subject's  score  on  the  first  variable,  then  his 
score  on  the  second  variable,  and  so  on.  The  columns  must  con- 
form to  the  variab le -format  statement. 

continued 
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Additional  problems  may  follow,  each  beginning  with  a title  card 
and  ending  with  data  cards. 

Job  Deck  Structure 

Job,  . . . 

LIBRARY  (FACTOR) 

LGO 

7-8-9  EOR  (multipunch  in  Col.  1) 

Title  Card 
Problem  Card 

Variable  Format  Cards  (optional) 

Data 

6 - 7 - 8 - 9 EOI  (multipunch  in  Col.  1) 

Note:  Specify  CM1 10000  on  job  card  for  program  FACTOR 


( 


( 
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VLCRR* 

HORARY  (FACT 
LGC. 

SCORES  FROM 
13  150 

A B 

INC 


.CMUOOOO.  FACTOR 


:r> 


DEPRESSION  RATING  SCALE 

<12X,  13F2.0) 

HY-S  HY-C  PD-S  PD-0  PA-S  PA-0 


S-VA  Am 


PEP 


1 

7 91329101V1  8 7 

6 ft 

5 

1 

2 

9121333  510251219 

81  1 

4 

8 

3 

6 825  Bll  IS  916 

8 9 

2 

0 

4 

3121318  7 9161213 

8 ft 

5 

0 

5 

A 81120  91020  9 9 

4 3 

9 

S 

6 

3141822  811291322 

91* 

7 

0 

7 

1010123211  9 81211 

2 2 

S 

? 

8 

9 71518  Hllllllll 

* 7 

6 

1 

9 

11151934  6 S?6  815 

MS 

5 

0 

10 

7151929 1 1 1426101 M 121 

R 

2 

11 

12  8 634  88659 

4 7 

7 

7 

12 

3 51418  91215  717 

8 7 

4 

1 

13 

15  51032101 7 4 8 4 

6 010 

3 

14 

16101232121021  514 

516 

7 

6 

15 

313132U  8 7221022 

817 

2 

3 

16 

10  411291016  8 910 

4 3 

4 

0 

17 

4 7 918  7111010  7 

5 4 

2 

1 

18 

8 3 9241016  91113 

7 7 

1 

3 

19 

16  91531  91O17101010  5 

3 

1 

20 

13  8 7381112  612  7 

9 7 

ft 

2 

21 

9 612291  1 16  710  4 

8 1 

5 

9 

22 

13  6 635  513  5 7 9 

a i 

6 

1 

23 

13  3 723  621  697 

6 3 

ft 

1 

24 

7 9 934  HI  2 51117 

711 

1 

ft 

25 

13121639  610231116 

8 3 

4 

3 

26 

13101737  6191610  7 

8 7 

6 

4 

27 

9 14 1 93c  1 1 723  714 

5 1 2 

4 

3 

28 

8131331  71113  5 8 

7 7 

S 

4 

29 

14  91035  611  8 710 

4 ft 

7 

4 

30 

5 61220  5231410  7 

9 4 

9 

1 

31 

10  1 727  916  613  6 

7 511 

3 

32 

14  81631  710221411 

710 

9 

4 

33 

5 81020  712211621 

917 

0 

? 

34 

10  5 93212  9 11012 

7 8 

ft 

0 

35 

151 7203612  824  717 

717 

ft 

1 

36 

9 51226  81)21  8 9 

4 ft 

8 

0 

37 

1213152911  627  922 

714 

7 

38 

9121826  51416141411  7 

*♦ 

0 

39 

9 9 924  5122' 1 1 15 

4 R 

9 

0 

40 

13  51032  914  7 710 

6 7 

9 

3 

4 } 

7161127  61215  9171010 

4 

S 

42 

14  51033  4141112  8 

4 4 

5 

2 

43 

1512  934  9 «1411  9 

8 5 

2 

3 

44 

13121835  9172012  9 

9 7 

9 

5 

45 

4121421  614241218 

7 1 ? 

4 

1 

46 

11  3 926  71012  817 

411 

7 

5 

47 

16  51534  8162310  9 

9 6 

5 

2 

48 

1311  9321014101316 

7 9 

5 

3 

49 

6101726  61119  8121011 

3 

1 

50 

413152511  H?4  81 7 

712 

ft 

2 

51 

141/114012  7251220 

618 

5 

5 

52 

6 7 91/  416  31010 

7 4 

J 

? 

53 

11131327  71321  815 

9 9 

4 

2 

54 

11  51531  3)615  H 711  5 

7 

3 

55 

11  1 ?2‘  918  111  2 

4 1 

9 

3 

56 

15  61234  7 7 71115 

6 7 

5 

3 

57 

15131837  611  91211 

B 8 

8 

4 

58 

9 71223101421 1 1 1 3 

ft  5 

8 

4 

59 

8 9 926  5111413  4 

5 3 

J 

0 

60 

9 4 918  516  910  9 

5 410 

1 

61 

9 61138  61014  9 7 

S 4 

4 

0 

62 

16  61)3610  9141013 

710 

8 

4 

63 

1013  9341412121110 

7 4 

7 

3 

64 

8 71633  61715  5 9 

6 7 

R 

7 

65 

6 4 42)  619131013 

7 9 

4 

c 

66 

12  711351213  811  6 

710 

s 

3 

67 

161512 3o 13  819101 7 

7 IS 

1 

1 

68 

1516123714  624  71 7 

714 

2 

2 

69 

13101241  985  818 

61  1 

1 

2 

70 

14121040  9 7 4 714 

912 

7 

3 

71 

1311  93 1 8 3 9 9 j 

4 

s 

0 

72 

8 7 1119  MlS?.31l  9 

H ft 

7 

4 

1 

2 

PICHCT 

PICHCT 

PICHOT 

PICHCT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHCT 

PICHOT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHOT 

PICHCT 

PICHCT 

PICHOT 

PICHCT 

PICHCT 

PICHOT 

PICHOT 

PICHOT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHOT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHOT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHOT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHOT 

PICHCT 

PICHOT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 

PICHCT 


continued 
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73 

141')  1531  M * 6 

2 

PICHOT 

74 

1311l3Jllu  f\ 1 1 1 l o 511  3 

6 

PICHOT 

75 

12  1 525  b?  ' r 1 1 7 7 310 

3 

PICHOT 

75 

7 *4  32"  216  2117^35 

0 

PICHOT 

77 

151  H 2 I'M  1 M2  blk.  b16  7 

2 

PICHOT 

7 H 

15  4 5)3  91«  212  H 4 9 9 

l 

PICHOT 

79 

6 *4  92)  J 1 6 51111  9 5 5 

1 

PIC-HOT 

HO 

16  b 7 3b  7 151*85634 

4 

PICHOT 

HI 

16  8 1 03'j  b 15  7 1*4  5 6 1 7 

2 

PICHOT 

82 

1314192/  610)9  516  673 

3 

PICHOT 

8 3 

710  621  101515  *31 H 814  7 

9 

PICHOT 

84 

3 1 U 824  3151)11  9 7 54 

0 

PICHOT 

85 

11  5 729101*16  911  511  2 

7 

PICHOT 

88 

1 3 / 9 34  hi  4 8 12  4 0 410 

0 

PICHOT 

8 r 

101/1831  9 6?4  920  9)45 

1 

PICHOT 

88 

l 110]  33*4 1 u 81)4  9 2 6 4 

3 

PICHOT 

89 

l6  9 4 4 111  1?  M0  9 4 6 4 

2 

PICHOT 

90 

12l3l?3b  8 4141017  5 6 5 

4 

PICHOT 

91 

lOlolOJll 8)4  8 

6 

PICHOT 

9? 

15  2 734101?  9 5 n 3 5 5 

6 

PICHOT 

93 

6)31323  5 7241224  919  1 

1 

PICHOT 

94 

15  6 9 34  7 1 6 19  1 .i  1410  S 5 

1 

PICHOT 

95 

I41u  937 119743766 

2 

PICHOT 

95 

13  7 10-36  515)3  Nh  7 4 8 

4 

PICHOT 

97 

101  0 1 .33ol 0 61*1017  61?  3 

2 

PICHOT 

98 

10  9 729  H ) ? l ) 412)0  H 5 

8 

PICHOT 

99 

13  61325  * 41 1 6 b 6 3 6 

1 

PICHOT 

1 00 

4 8 H 1 5 616)31217  8)0  b 

1 

PICHOT 

101 

10  0 6 12  3?n  M 1 4 7 9 3 7 

3 

PICHOT 

1 0? 

1010  833  7)4111111  9 911 

3 

PICHOT 

103 

6 4 718  b?niolO  6415 

6 

PICHOT 

1U4 

1012103/101  / 414  6 9 8 4 

0 

PICHOT 

1 05 

l 9 i 4 1 7 3b  9 I 'M  4 H 12  5 8 6 

3 

PICHOT 

108 

16141241  9 8? l 1 110101 3 7 

7 

PICHOT 

107 

149  3344)541368212 

0 

PICHOT 

1 08 

9141429  91)19  9 1 h 9)0  2 

1 

PICHOT 

109 

1411143511  419  918  6)3  2 

3 

PICHOT 

no 

8 8 925  9?P 1 7 1 1 5 6 8 R 

4 

PICHOT 

1 1 1 

4 91225  Mill  910  7 812 

4 

PICHOT 

1 12 

610  934  bl 523  tf  61113  8 

5 

PICHOT 

113 

12131238  9 59  HU  Y ]65 

3 

PICHOT 

11^ 

1412) 334 1 0 »)6  71 1 6 64 

7 

PICHOT 

1 15 

7 ri)?21  41»2"1 j 121110  9 

3 

PICHOT 

115 

10  9 732  51816121412)?  9 

1 

PICHOT 

117 

8121633  5 4?r.  ft)l  9 6 7 

1 

PICHOT 

118 

1511 1632  6 522  614895 

0 

PICHOT 

1 19 

12131431  7 01  / OH  8 8 5 

9 

PICHOT 

)?0 

7 4 226  6?n  Ml  8 6 412 

1 

PICHOT 

121 

6 4 4 1 6 3201 21211  995 

2 

PICHOT 

) 2? 

10  / 6 29  7241714  610  5 5 

0 

PICHOT 

1 2 3 

13101835  510161114  6 6 4 

0 

PICHOT 

124 

9 6 4?4i01*  613  5658 

2 

PICHOT 

125 

14U1  7 35  h 9??  9H  612  4 

0 

PICHOT 

125 

1 1 6 829  6)415  9 blU  9 3 

4 

PICHOT 

127 

14  1 8.34  5162  9 4527 

4 

PICHOT 

128 

13  6 1 1 Jv  H 1)  9 6 610  711 

1 

PICHOT 

129 

11101526  4l5i0lul4l2  6 7 

) 

PICHOT 

1 30 

111)  929  7 q|hl0  h 6 6 1 

5 

PICHOT 

131 

7 4 415  5161313  012  H 4 

2 

PICHOT 

13? 

3 8 Hit.  814  ftl? 

PICHOT 

1 33 

14111  135  | 11  119  ti  ft  ft  4 H 

4 

PICHOT 

1 34 

510  H3.1  9 1"  ml  H9  810  ft]  ? 

PICHOT 

135 

1 3 1 1 1 039 1 ? 1 11 5 HIM  8 1 1 4 

4 

PTCHCT 

1 35 

5 8 9 1 ( J 1 8 1 n 1 5 1 0 5 ft  3 

4 

PICHOT 

13/ 

61311*5  H 5*1  1 J**  818  (» 

4 

PICHOT 

1 38 

7101  1 l1*  *121*10  h 9 3 3 

2 

PICHOT 

1 39 

14  b 83 1 915151*15  812  8 

2 

PICHOT 

140 

1 1 3 2*7  915  412  9 5 4 ft 

1 

PICHOT 

141 

112  53 181t491fc  .1  ft 

5 

PICHOT 

14? 

5 8142o  71423101b  510  7 

3 

PICHOT 

143 

12  HI  S3t)  7 H)ft  911  ft  8 ft  1 0 

PICHOT 

1 44 

1210  93*  913111111  4 6 ft 

4 

PICHOT 

145 

15  * 228  ft 2i  3I3  1 7 HO 

2 

PICHOT 

145 

1 0 3 932  7 1 9 ft  11  ft  9 1 8 

7 

PICHOT 

147 

141  1 950  9 715  H*  310  5 

5 

PICHOT 

148 

13  5 1 ?3u  9111)1111  4 78 

6 

PICHOT 

1 49 

16121  4‘*v,  1 r /28  1 <)  1 8 8*3  * 

0 

PICHOT 

150 

8 b^jB**  ft  14?1  14131010  ft 

3 

PICHOT 

o 

ERIC 


8 


18 
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SAMPLE  OUTPUT 


cr^CNENT  FACTOR  analysts  program 
Sr^KLS  Ft-"*  iM>ftf--SSICN  RATING  ScAlF 


FORMAT  OF  u A T A C A R i.; S 

t 3 VAR I AhlFS 
ISO  SUBJECTS 


< 1 P A * 1 3F2.0> 


5/09 


VAPI AMlE 


MfTANS  and  STANDARD  deviations 
CMS  mean 


sio  otv 


A 

M 

S-VA 

AN 

»FP 

hY-S 

HY-0 

PO-S 

PD-0 

PA-S 

PA-0 

u 

INC 


ISO 
I 44 
ISO 
ISO 
150 
150 
150 
150 
150 
150 
150 
150 
150 


10.4R67 
8.7785 
10,8467 
29, 4467 
7.7933 
1 ? • 4 86  7 
13.8933 
9,9333 
11.5867 
6,9733 
8.0?00 
5.7600 
3.0000 


3.7160 
3.8535 
4.0430 
6.6267 
2 .5444 
4.1915 
6.B953 
2.4812 
4.9659 
2.  1518 
4 • 5 3?5 
2,5189 
2.4983 


CORRELATIONS 


API  able 

A 

rt 

S-VA 

AN 

KTP 

MY-S 

HY-C 

PD-S 

PO-C 

PA-S 

pA-C  L 

A 

1 .000 

R 

.051 

1.0*0 

-n 

i 

c 

> 

• 066 

.61  ? 

1.000 

Am 

.74? 

. 139 

.209 

1 .000 

RFP 

.329 

.303 

♦ 132 

,4  34 

1 ,"00 

HY-S 

-.226 

-.618 

-.500 

-.<♦15 

- , 364 

1 .000 

HY-C 

-.166 

,578 

.59/ 

-.031 

,"94 

-.339 

1 .000 

Pn-5 

-.200 

-.171 

-.243 

-.275 

- • 7 

.379 

-.018 

1 .000 

pn-c 

-.187 

, 5S4 

.408 

-.010 

. 1 S(i 

-.453 

• SOI 

.078 

1*000 

PA-S 

-.163 

. 1 7 6 

.119 

-.094 

-.231 

.17  1 

,?7H 

.221 

.167 

1.000 

PA-C 

-.  101 

• S-0 

.362 

. 1 01* 

.306 

-.4^1 

.621 

-.04? 

.746 

.266 

1 .000 

L 

,061 

-.387 

-.222 

,U?6 

-.118 

, 3h9 

-.204 

,055 

-.182 

,004 

-,tH6  :,ooo 

twC 

. 00 * 

••ooo 

-•on 

• 06  3 

• 125 

0*000 

.0*0 

-.136 

• OqO 

-•OM 

.103  .00? 

INC 


con t i nued 


9 

1.9 
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principal  components 


1 

r 

J 

4 

R 

F IGENVALUES 

4 . 1 bp 

1 # 1 4* 

1 . Ogb 

.gbg 

PEpCtMT  OF  VARIANCE 

11 

. 1 1 O 

8.4*5 

7.37b 

factor  loadings 

A 

. 1.T1 

- , 7 94 

. 3 7(1 

-,  108 

.1?4 

. 

R 

.SR? 

• 01  ? 

. i :u 

.06b 

- 30 

S-VA 

• Ml 

,<ni 

.*?4 

.*68 

- . -J86 

Am 

. 3SR 

- • 7*? 

. 3sn 

-. 15' 

,f>76 

RPP 

• 4?P 

-.  ] 77 

-.?4b 

.331 

X 

< 

« 

yi 

767 

.114 

. 1S7 

-.*36 

,o?6 

MY-" 

. 7?7 

. VH 

• Oh  7 

“.070 

-.1*3 

Pn.S 

- « ? R ft 

• i+^O 

.r:R9 

-.  1R7 

.M5 

• ?4R 

. 

-.1*7 

-.1*7 

.?1  6 

P A-R 

• 1 36 

. R''** 

.6nq 

-.?64 

-.148 

P A-0 

,/w| 

, '?  A 4 

-,01b 

-.*73 

• lb? 

t 

* • * * ? 

149 

. 356 

-.316 

-.?97 

U'C 

• Oh  1 

-,0/Q 

“•44? 

-.753 

-.317 

yAR I MAX  ROTATION 


1 

? 

3 

4 

30.663 

16, ^R? 

1?,  130 

8.66ft 

A 

- • 1 3R 

- ,87? 

-.089 

.0*3 

R 

• H 1 9 

"•"’R* 

-•08b 

• OP  3 

S-VA 

• 69ft 

-.?^? 

-.077 

.309 

Am 

.hr 

- , 410 

-.lib 

- , 0?  1 

RrP 

• * 37 

- . *°6 

-.  3RD 

-.346 

my-S 

-.6?6 

.319 

,bl< 

- .076 

MY-0 

• H 1 H 

, 14R 

. 1 48 

-.034 

PO-S 

-.<381 

, ?«4 

.581 

.01b 

Pn-0 

.817 

, l*c 

.005 

-.191 

PA-S 

.31? 

. 779 

.OPb 

PA-0 

• 8 ?0 

-.OP7 

.090 

-.*70 

-.4  90 

- . ? 4 1 

.<♦19 

-.086 

T kiC 

• OPR 

- ,n?g 

-.040 

-.878 

PEPCEmT  OF  VARIANCE 


ROTATED  FACTOR  L0A0INGS 


t j 


10 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time 
was  1.883  seconds  for  central-processor  time  and  18.814  seconds 
for  peripheral-processor  time  with  a memory  usage  of  110,000 
words.  Chargeable  computer  time  was  $1.00  (Northwestern  Univer- 
sity minimum  job  charge). 


Charge  to  user 


computer  time  + postage  and  handling  + network 
overhead 

$1.00  (NU  minimum)  + $15.00  + network  overhead 
$16.00  + network  overhead 


CONTENTS— FACTOR 


pages 

1 

Identification  $ Abstract 

3-5 

User  Instructions 

7-10 

I/O 

11 

Cost — Contents 

( 
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DESCRIPTIVE  TITLE  Student's  T and  F Ratio  (with  provision 

for  missing  data) 


CALLING  NAME  STDNTF2  NUCC019 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFF I L I ATI  ON ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


Vogelback  Computing  Center, 

Northwestern  University 

Vogelback  Computing  Center, 

Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Representa 
tive,  Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

STDNTF2  is  a larger,  more  complex  version  of  STDNTF1  (see  EIN  No. 
000  0013)  and  is  capable  of  handling  up  to  500  T tests  between 
two  groups.  Such  a test  compares  an  appropriate  sampling  (T)  dis- 
tribution with  the  normal  distribution.  The  program  tests  also 
for  consistency  of  performance  on  all  tested  variables. 

The  handling  of  multiple  jobs,  the  availability  of  certain  data 
transformations,  and  provision  for  cases  in  which  the  data  con- 
tain missing  items  are  features  of  this  program. 


( 
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USER  INSTRUCTIONS 


Description  of  Input 

The  input  data  consist  of  score  cards  for  each  group.  Variable 
format  may  be  used. 


Cards 

1 

2 


3 

4 


Columns  Contents 

1-  2 Number  of  jobs  to  be  done 

1-  3 Number  of  subjects  in  the  first  group 

4—  6 Number  of  subjects  in  t.he  second  group 

7-  9 Total  number  of  variables  to  be  tested 

10—11  Transformation  code  (see  below) 

Variable  format  of  the  scores  (F  format 
only) ; format  of  the  groups  must  be  the 
same 

Continuation  of  format.  If  not  needed, 
blank  card  must  be  used. 


5 Score  cards  of  the  first  group,  followed 

by  score  cards  of  the  second  group ; then 

• header  card  (card  2 above)  for  the  next 

job,  and  so  on  for  subsequent  jobs.  (If 

• no  further  jobs  are  to  be  done,  simply 

end  with  last  score  card.) 

/ 

Note:  Subsequent  jobs  begin  with  card  2 above. 


Description  of  Output 

Only  printout  is  obtained. 

1.  Means  and  standard  deviations  of  the  first  group 

2.  Means  and  standard  deviations  of  the  second  group 

3.  Number  of  degrees  of  freedom  , . __  , 

4.  Variable  number  and  value  of  student’s  T for  the  difference  be 

tween  the  two  group  means  (for  each  variable) 

5.  A table  of  degrees  of  freedom  and  F ratios,  to  determine  the 
appropriateness  of  the  assumption  of  homogeneity  of  variances j 
T's  are  computed  whether  or  not  this  assumption  is  rejected. 

6.  The  results  of  the  second  group 


etc . 


continued 


( 
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Transformation  Codes 

01-  no  transformation 

02-  log  10 

03-  square  root 

04-  square  . 

99-  different  for  each  variable  (use  transgeneration  card  of  BMD 
Manual) . Transgeneration  cards  should  be  inserted  between 
cards  4,5  if  used. 


Job  Deck  Structure 
Job  Card 

LIBRARY  (STDNTF2) 

LGO . 

(EOR  card) 

(Program  Control  Cards  and  data  deck) 
Card  1—  Number  of  jobs 


7-8-9 


Card  2-  Subjects,  variables,  and  transformation  code 
Card  3—  Format  Card 

Card  4-  Format  Card  (must  be  present) 

Score  cards  for  group  1 

Score  cards  for  group  2 


Repeat 
for  ad- 
ditional 
jobs,  if 
any 


6—7—8 —9  (EOI  card) 


REFERENCES 


The  user  is  referred  to  the  program  BMD29  (Vogelback  Computing 
Center,  Northwestern  University),  EIN  No.  000  0012. 
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S SAMPLE  INPUT 

o 

o 

VI  nnR.CH«BBHBB®cM<*5ooo.  stdntf? 
O LTRRARYISTUNTf?) 

O LfiO. 

O 04 

5 4 2 1 

<?F2.1> 

1020 

2010 

3010 

2020 

1020 

2010 

3020 

1030 

2010 

5 4 2 1 

<?F2.1> 

1010 

10 

2010 

in 

20 

1020 

2020 

10 

30 

5 4 2 1 

(2P2.1) 

1020 

0 

20  . 

1030 
1020 
2030 
2020 
1 01  o 

2030 

3 3 401 

(20F4.0) 

2.  1.  5.  7. 

2.  1.  1.  5. 

3 • 2.  5.  6 • 

n,  8.  8.  8. 

5.  5i  5«  5» 

4 1 4*  4.  4* 


( 
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SAMPLE  OUTPUT 


s T U r>  T NT  S 

T - T E S T . 

GR^UP  1 MEANS 

\ .poo 

1 • *u.\) 

GRnUP  ? MEAmS 

P.000 

l . 7sn 

GROUP  1 STD.  DEV. 

.M37 

. 5aB 

GROUP  ? STD.  DEV. 

,81h 

• 957 

numbfr  cf  Degrees 

OP  FUFFOCM  = 

7 

7 

VALUES  OF  STUDENTS 

T 

VARIABLE  1 8 

-.3600 

VARIABLE  2 8 

-.2977 

VARIABLE  NUF  1 

NOF  ? F RATIO 

1 A 

3 1.05 

2 3 

4 3.06 

STUDENTS 

T - T E $ T . 

GROUP  1 MEANS 

1.333 

1.250 

GROUP  2 MEANS 

2*000 

1*667 

GROUP  I STD.  DEV, 

.577 

.500 

GROUP  2 STD.  DEV. 

1.000 

.577 

number  of  degrees 

CF  FRFEDCM  * 

4 

5 

VALUES  OF  STUDENTS  T 

VARIABLE  1 s 

-1.0000 

VARIABLE  2 8 

-1.024R 

VARIABLE  NUF  1 

NDF  ? F RATIO 

1 2 

2 3.00 

2 2 

3 1.33 

will  handle  missing  data. 


will  handle  missing 


DATA, 


continued 
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s T H O F N r s 

I - T ( 

r, RnUP  i meakjs 

1 .00  o 

1 . 7 SO 

fiRrjUO  ? t A M s 

) . 7 bO 

2 ./>SO 

GPoUP  1 ^Tt) . OK'/. 

.70/ 

i 

GROUP  ? sll).  I'jFV. 

• soo 

• 9S  7 

NUMBER  Of-  IJF'iREES 

OF  FRPFO 

r 

A 

VAI.UKS  OF  Sr>M)K>jrs 

I 

VARl ARl b 1 = 

1 . 7 HV> 

V AO  I Ahl  £ ? = 

" * F3?s 

VAniAWl.E  N'OF  1 

NMF  *p 

1 4 

2 J 

1 

) .73 


J 

( 


group  i ^Fa\js 
>>•3  33 

1 . U3 

3 . fa  7 

A. 000 

fiP*IJP  ? MRA^S 
S • SP  / 

S • 7 

S 

5- *67 

GRrHJP  1 STo,  OK'/. 

#S77 

.lW7 

2,309 

1 .000 

gpoud  ? s t i j , of;v. 
?.  ob^ 

2 • nM> 

2*nM2 

?.0ft2 

njijmhfp  OF  1 ) F 0 R F t S 

OF  FPrf;r,CM 
4 

4 

4 

VALUES  of*  ST* IOF.mT s !' 

VARlAMlE  i = 

VAPI AMI E 2 = 

3*4744 

VAbIAMLF  ) = 

1.1)4^ 

VApiAMi  F a = 

VARl  AMI  E NUF  1 

1 ?. 

? 2 

3 2 

4 2 

.JI)F  7 f- 

? 

?. 

7> 

2 

MAT  T 0 

13.00 

13.00 
1.23 
4.33 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
0.304  seconds  for  central -processor  time  and  13.860  seconds  for 
per ipheral -processor  time  with  a memory  useage  of  45,000  words. 
Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum j ob  charge) . 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS— STDNTF2 
pages 

1 Identification  § Abstract 

3,4  User  Instructions 

5-7  I/O 

9 Cost — Contents 
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o 

ERIC 


o 

o 

DESCRIPTIVE 

TITLE 

o 

o 

o 

CALLING 

NAME 

o 

INSTALLATION 

NAME 

AUTHOR ( S 

) AND 

AFFILIATI 

ON  ( S ) 

Subtle,  Unbiased,  Zealous  Yatagen  of  Ques- 
tionnaires 

SUZYQ  NUCC1.50 

Vogelback  Computing  Center, 

Northwestern  University 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Program  written  by 


Converted  for  the 
CDC  6400  by 

CDC  FORTRAN  IV 


Brent  M.  Rutherford, 
Northwestern  Univer- 
sity 

Janos  B.  Koplyay 


CDC  6400  (Scope  3.1  O.S.) 

Deck  and  listing  presently  available 

Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

This  cycling  program  makes  possible  a scoring  and  weighting  of 
questionnaire  items,  as  well  as  providing  comprehensive  item-anal- 
ysis measures,  test- analysis  measures,  and  factor  analysis  with 
varimax  rotation  of  the  tetrachoric  interitem  correlation  matrix. 
For  the  purpose  of  item  analysis,  internal  as  well  as  external  cri- 
terion scores  may  be  utilized. 

The  program  permits  the  user  to  correct  and/or  weight  a set  of  test 
responses  (including  data  that  have  already  been  scored) . For  the 
cases  where  some  data  values  may  be  skipped  or  missing,  there  is 
an  option  for  the  insertion  of  a specified  average  value  in  their 
place.  SUZYQ  provides  a count  of  the  tota 1- response  score  per  it- 
em and  per  subject,  expressed  in  raw  score  units,  z score  units, 
and  t score  units.  In  addition,  a total-test-score  frequency  dis- 
tribution is  constructed,  using  the  same  three  types  of  units. 


The  total  test  score  is  then  subjected 
corrections  for  the  nonindependence  of 


to  an  item  analysis  with 
the  calculated  correlations. 

continued 
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Finally,  a two-way  variance  analysis  is  performed,  using  the  meth 
od  of  Hoyt,  with  basic  analytic  parameters  computed  from  the  ele- 
ments of  the  summary  table.  Options  include  ««•-.«■  u'r 

terion  and  a derivation  of  up  to  ten  factors 
interitem  correlation  matrix  (using  a Kaiser 
ysis) . 


item  analysis  by  cri 
from  the  tetrachoric 
varimax  factor  anal- 
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o 

o 

o 

o 

o 


USER  INSTRUCTIONS 
Description  of  Input  Data 

The  user  must  specify  the  following  information. 

1.  Control  parameters  such  as  the  problem  name,  the  number  of  sub- 
jects and  test  items,  and  the  desired  option 

2.  Input  format 

3.  Test-scoring  key  (correct  responses) 

4.  Test-weighting  key 

5.  Data  input 


Layout  of  Deck  Cards 


Card  Column 

Program 

symbol 

Definition 

Range  or  oode 

Name 

1-8  0 

ANAMPRB 

Alphanumeric  name 
of  the  problem 

Any  character 
or  comment 

Parameter 

1-3 

SUBJECTS 

Number  of  subjects 

< 500 

4-6 

TSTITEMS 

Number  of  test 
items 

< 60 

7 

ISCROP 

Subj  ect- scoring 
option 

0 a no  output 

1 = punch 

2 = print 

8 

IB  I SOP 

Type  of  item  an- 
alysis 

0 = no  analysis 

1 = product  moment 

2 = biserial 

9 

MISSOP 

Missing-data  op- 
tion 

0 = nothing 

1 = substitution 

of  AVDATAa 

2 = count  mis- 

sing cells, 
no  insert 

10 

LASEWELL 

Sc or ing/weighting 
option 

0 = none 

1 = correcting 

2 = weighting 

3 = correcting 
and  weight- 
ing 

continued 
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Card 

Column 

Program 
symbo l 

Definition 

Range  or  code 

11,12 

IUPLIMT 

Highest  score  for 
item  on  input  cards 

right  justify 

13,14 

LWLIMT 

Lowest  score  for 
item  on  input  cards 

right  justify 

15-18 

AVDATAa 

F4.0  (see  below) 

50 

ITET 

Tetrachoric  matrix 
option  (only  if 
TSTITEMS  < SUBJECTS) 

1 = Yes  (required 
if  factor 
analysis  is 
calculated) 

51-5  2 

NF 

Number  of  factors 
to  be  extracted 

zero  or  blank  ■ 
no  factor  anal- 
ysis; any  right- 
justified  num- 
ber < 10  calls  for 
factor  analysis 

75 

IDEND 

ID  number  follows 
data 

1 = Yes ; if  so , 
no  criterion 
or  factor 
analysis 
possible 

76 

NOITEM 

Suppress  item-score 
printing 

1 = Yes 

77 

NORES 

Suppress  item-re- 
sponse distribution 
printing 

1 = Yes 

78 

NOFREQ 

Suppress  score-fre- 
quency distribution 

1 = Yes 

79 

IOVER 

Correction  for  over- 
lap 

blank  or  0= 
Henryssons ' s; 
1=  Guilford's 

80 

ICRIT 

External  criterion 
score  included 

1 = Yes;  if  so, 
must  immed- 
iately fol- 
low ID 

Forma  t 

1-8  0 

AFORMAT 

Format  describing 

location  of  ID,  cri- 
terion score  (if  used) 


continued 
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Card  Column  Program  Definition  Range  or  code 

s^mbol_ 

and  item  responses. 

ID  in  I format  5.  12  fields/card 

all  else  in  F for- 
mat 

Score  card,  if  used 

As  specified  by  format,  the  table  of  correct  items 

Weighting  card,  if  used 

As  specified  by  format,  how  to  weight  items 

Data  cards, 

As  specified  by  format 

aAVDATA  (with  a format  of  F4.0)  is  to  be  the  inserted  average  val- 
ue if  Col.  9 (the  MISSOP  option)  is  1.  This  is  principally  used 
in  psychological  testing  or  attitude  inventories . (where  such  an 
average  value  might  be  desired  whenever  an  item  is  omitted). 


Description  of  Output 

1.  The  input  parameters  and  computed  metrics  are  all  printed. 

2.  Subject  test  scores  with  z and  t scores  may  be  punched,  print- 
ed, or  neither. 


Job  Deck  Structure 

Job  card 
LIBRARY  (SUZYQ) 

LGO . 

7-8—9  (EOR  card) 

(Program  control  cards 
and  data  may  be  repeated 
for  as  many  cycles  as  de- 
sired. separated  each  time 
by  an  EOR  card) 


6-7— 8— 9 (EOR  card) 


Name  card 
Parameter  card 
Format  card 

Scoring  card(s),  if  specified 
Weighting  card(s),  if  specified 
Data  cards 
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O SAMPLE  INPUT 
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V|  ORniCHMMMMtCM)  3*200,  SUZYQ 
0 LIBRARY  (SliZYO) 

i — i LBO « 

0 cm  midterm  fvening  division  6b  mar  ?*>  eliot 
0?7  0 302221 0*0 1 


(110  *30F2 ,0) 


1 

4 

4 

1 

1 

) 

2 

1 

3 

2 

3 

4 

2 

3 

1 

3 

4 

1 

2 

1 

0 

3 

2 

4 

4 

1 

4 

1 

z 

2 

4 

1 

2 

3 

3 

3 

3 

1 

3 

3 

1 

4 

1 

0 

4 

1 

6 

4 

4 

3 

3 

1 

2 

1 

4 

1 

2 

4 

2 

3 

1 

3 

4 

4 

4 

1 

0 

5 

0 

7 

4 

4 

3 

4 

1 

2 

1 

1 

1 

2 

3 

3 

1 

1 

3 

4 

3 

2 

1 

0 

6 

3 

0 

1 

1 

1 

1 

2 

2 

2 

3 

2 

2 

3 

2 

3 

1 

3 

4 

1 

2 

1 

n 

8 

1 

7 

4 

2 

4 

1 

1 

4 

1 

2 

2 

3 

4 

2 

3 

1 

3 

4 

3 

2 

1 

0 

9 

0 

9 

4 

4 

4 

) 

1 

4 

2 

3 

3 

3 

1 

2 

4 

4 

4 

4 

3 

1 

1 

l 

0 

0 

2 

4 

1 

2 

1 

1 

1 

1 

2 

2 

2 

3 

2 

4 

2 

3 

4 

3 

4 

\ 

l 

1 

0 

fl 

4 

4 

4 

4 

2 

2 

1 

3 

1 

3 

4 

2 

3 

1 

3 

4 

4 

2 

1 

i 

3 

1 

2 

4 

4 

3 

1 

1 

2 

4 

2 

2 

3 

3 

4 

3 

l 

3 

3 

3 

2 

1 

\ 

4 

1 

1 

4 

4 

1 

1 

3 

4 

4 

1 

2 

1 

2 

3 

1 

2 

4 

4 

1 

2 

1 

\ 

5 

1 

A 

1 

1 

1 

1 

1 

4 

4 

3 

2 

2 

4 

4 

4 

1 

3 

3 

1 

4 

\ 

l 

9 

0 

s 

4 

1 

3 

4 

1 

3 

1 

2 

2 

3 

3 

3 

3 

1 

3 

4 

3 

2 

1 

? 

0 

1 

n 

4 

4 

4 

4 

1 

? 

1 

3 

1 

3 

4 

2 

3 

1 

3 

4 

4 

4 

1 

? 

2 

2 

A 

4 

4 

3 

1 

1 

4 

2 

3 

1 

2 

3 

2 

3 

1 

3 

4 

3 

4 

1 

2 

3 

0 

3 

, 4 

1 

4 

4 

3 

2 

1 

2 

2 

3 

4 

3 

3 

1 

3 

4 

1 

4 

1 

? 

4 

2 

? 

4 

4 

1 

1 

1 

2 

1 

1 

1 

3 

4 

2 

1 

1 

3 

4 

1 

2 

\ 

2 

5 

2 

0 

4 

4 

1 

1 

1 

2 

) 

3 

1 

3 

4 

3 

3 

1 

3 

4 

3 

? 

1 

2 

7 

2 

3 

4 

1 

2 

) 

1 

4 

4 

1 

4 

3 

2 

2 

1 

4 

3 

4 

4 

4 

1 

? 

8 

1 

4 

4 

4 

3 

1 

1 

2 

1 

3 

4 

3 

4 

2 

1 

1 

3 

4 

4 

2 

1 

3 

0 

1 

*» 

4 

1 

4 

2 

1 

4 

4 

2 

2 

3 

2 

4 

3 

1 

3 

4 

1 

2 

1 

3 

1 

0 

6 

2 

4 

3 

l 

1 

2 

4 

1 

2 

3 

3 

2 

3 

1 

3 

4 

1 

2 

1 

3 

2 

1 

3 

2 

1 

4 

1 

1 

4 

4 

2 

3 

3 

4 

4 

3 

1 

1 

4 

3 

2 

1 

3 

3 

2 

1 

4 

1 

2 

4 

1 

4 

1 

4 

? 

3 

3 

2 

3 

1 

1 

4 

3 

2 

l 

3 

4 

2 

9 

4 

2 

1 

2 

2 

2 

1 

1 

2 

2 

4 

3 

4 

1 

3 

4 

1 

4 

1 

3 

*5 

0 

4 

4 

1 

4 

4 

1 

2 

1 

2 

2 

3 

4 

3 

3 

1 

1 

4 

1 

4 

1 

3 

6 

2 

7 

4 

4 

4 

1 

1 

4 

4 

1 

2 

2 

4 

3 

1 

1 

4 

1 

3 

2 

1 

3 

9 

1 

9 

4 

4 

1 

1 

? 

1 

3 

2 

3 

3 

2 

2 

4 

2 

3 

4 

4 

2 
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3?444l4l?14 
3 34413413?} 

3 3 4 4)  3 3 1 1 ? 4 

33441341414 
12434441121 

3^43j  111??4 
44441141124 

4 ? 4 4 1 1 ? 1 1 14 

32441341214 
3243134  1 ? ? 1 

324411  31211 

32411141424 
32441141111 
4?44114?111 
1 3 441141114 
32441341231 
3244  \ 4 1 1 2 1 1 

32444431211 
32441141124 
i 3441341224 
3 2431411111 
32431141214 
3 341  1111221 

3 3 244341211 
424314  1 1414 
3 24411  11114 

J 3441441131 
41421111124 


4 

4 

4 

4 

4 

4 

4 

4 

2 

4 

4 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1 

4 

2 
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SAMPLE  OUTPUT 


o 

o 

o 

program  written  by  BRENT  M.  RUTHERFORD  C-. 

CONVERTED  FOR  CDC  6400  BY  JANOS  B.KQPLYAY  01 

VERSION  OF  FEB.ZZi  ;96B  0 

45* 


HOYT  TFChNIOUE  UTiuZlNr,  ANALYSIS  OF  VARjANCE  To  DETERMINE  TEST  RELIABILITY  COEFFICIENT 


10  MIDTERM  EVENING  DIVISION  68  MAR  ,16  ELTCT 
This  PROBLEM  HAS  27  TfsT  SUBJECTS 
30  TEST  ITEMS 

2 FOR  SUBJECT  SCORING  OPTION 
2 FOR  ITEM  ANALYSIS  OPTION 
2 FOR  MISSING  DATA  OPTION 
I FOR  SCORING/  WEIGHTING  OPTION 
a FOR  HIGHEST  ITEM  SCC«F 
1 FOR  LOWEST  ITEM  SCORE 
* 00  FOR  MISSING  DATA  INSERT 

format  given 

U10.30F2.0) 

AMSWFR  CORRECTING  GlVF’i 

1 OOOOOOOO  44Ji12i3?J4;?31343?432444J43234 
FI  RSI  DATA  CARO(S)  UIVF’I 

10o03o?0‘*  * I * W ?4  I 2 3 3 3 n 3 J rn  3 3*M  j * 3 3 2 3 


8 
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TA»Lf  OE  iff'  Mr.SPONSE  S 


T TPM 

-0- 

-1- 

-3- 

-4- 

-5- 

-6- 

-7- 

-ft- 

-9- 

mean  sd 

) 

? 

0 

23 

O 

0 

0 

0 

0 

3.6296 

.8575 

p 

'i 

7 

<? 

4 

14 

e 

0 

0 

0 

0 

2.9259 

1.6866 

4 

• > 

1 

3 

1 1 

10 

0 

0 

0 

0 

0 

3.0370 

.9601 

4 

0 

13 

2 

5 

7 

0 

0 

0 

0 

0 

2.2222 

1.7179 

Cs 

4 

Pm 

S 

2 

ft 

0 

0 

0 

0 

0 

1.3333 

.3846 

W 

1 

14 

2 

10 

0 

0 

0 

0 

0 

2.7778 

1.0256 

7 

) 

1<4 

3 

1 

9 

0 

0 

0 

0 

0 

2.1852 

1.9259 

Q 

') 

n 

9 

ft 

? 

0 

0 

0 

0 

0 

2.1481 

.9003 

Q 

n 

7 

IS 

3 

? 

0 

0 

0 

0 

0 

2.0000 

.6923 

1^ 

1 

ft 

1ft 

0 

0 

0 

0 

0 

0 

2.6296 

.3191 

1 1 

n 

1 

4 

9 

13 

0 

0 

0 

0 

0 

3.2593 

.7379 

1 ? 

M 

r 

14 

9 

4 

0 

0 

0 

0 

0 

2.6296 

.5499 

1 1 

o 

ft 

0 

1 7 

ft 

0 

0 

0 

0 

0 

2.8148 

.9259 

1 4 

.) 

3 

0 

? 

0 

0 

0 

0 

0 

1.3333 

.6923 

1 ft 

0 

> 

0 

21 

3 

0 

0 

0 

0 

0 

2.8889 

.5641 

1 6 

u 

o 

0 

4 

23 

0 

0 

0 

0 

0 

3.8519 

.1311 

1 7 

n 

ft 

0 

16 

6 

0 

0 

0 

0 

0 

2.PJ19 

.9772 

1 o 

0 

1 

lb 

0 

10 

0 

0 

0 

0 

0 

2.7037 

1.0627 

19 

0 

0 

3 

l 

23 

0 

0 

0 

0 

0 

3.7407 

.4302 

?0 

0 

0 

0 

22 

ft 

0 

0 

0 

0 

0 

3.18S2 

.1567 

?1 

n 

1 

1 7 

ft 

1 

0 

0 

0 

0 

0 

2.3333 

.3846 

?? 

0 

r\ 

1 

0 

26 

0 

c 

0 

0 

0 

3*9259 

.1481 

?■* 

O 

? 

1 

6 

1ft 

0 

0 

0 

0 

0 

3.4815 

,7977 

?4 

u 

\ 1 

0 

13 

3 

0 

0 

0 

0 

0 

2*2963 

1.2934 

?ft 

1 ) 

4 

0 

21 

6 

0 

0 

0 

0 

0 

3.2222 

.1795 

?6 

•) 

O 

1 

10 

16 

0 

0 

0 

0 

0 

3*5556 

.3333 

?7 

.1 

1 

1 

2S 

0 

0 

0 

0 

0 

0 

2.8889 

.1795 

?ft 

;> 

? 

1 1 
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COST  ESTIMATE 

o 

o For  t lie  job  listed  on  the  Sample  Input,  the  total  running  time  was 
o 1.832  seconds  for  cent ral -p rocessor  time  and  20.993  seconds  for 
g peripheral -processor  time  with  a memory  useage  of  136,200  words. 

Chargeable  computer  time  was  $1.00  (Northwestern  University  minimum 
j ob  charge ) . 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overheads. 
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( 

s DESCRIPTIVE  TITLE 

o 
o 

g CALLING  NAME 

o 

INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 

MULCVR  performs  an  analysis  on  a number  (three  or  more)  of  meas- 
urements taken  about  an  arithmetic  mean  (the  "origin”) , together 
with  arithmetic  means  as  specified  on  the  Control  Cards  or  by 
Hotelling’s  T Test. 

REFERENCES 

Rao,  C.R.,  Advanced  Statistical  Methods  in  Biometric  Research 
(John  Wiley  § Sons,  Inc.,  New  York,  1952),  pp. 239— 248  , 258—266. 

Cooley,  W.W.,  and  Lohnes , P.R.,  Multivariate  Procedures  for  the 
Behavioral  Sciences  (John  Wiley  § Sons,  Inc.,  New  York,  1963). 
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Multivariate  Analysis  of  Variance-Covari- 
ates, Hotelling's  T 

MULCVR  NUCC080 

Vogelback  Computing  Center, 

Northwestern  University 

Vogelback  Computing  Center, 

Anonymous;  Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 
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£ USER  INSTRUCTIONS 

O 

O 

° Description  of  Input  Data 

O 

o This  program  can  process  more  than  one  problem.  Decks  for  each 

problem  are  placed  one  after  the  other.  Each  problem  deck  has  the 
following  form. 

Card  1 : Problem  Card 


Columns  Contents 


1^.  2 Problem  number  (numeric) 

3_  4 Number  of  groups  (N  GROUPS)  (<.  10) 

5—  6 Total  number  of  variables  and  covariates 

[M=NVAR+NCVR(<  30)] 

7—  8 Number  of  variables  (NVAR)  (<.  30) 

9—10  Number  of  covariates  (NCVR)  (<.  29) 

11-15  Total  sample  size  (NTOTAL) — the  sum  of  the 

sample  sizes  for  each  individual  group 

16  19  if  Hotelling’s  test  is  to  be  performed  ■ 
IFHT 

0,  if  analysis  of  variance  or  covariance 
is  desired  = IFHT 

17  1,  if  sums  of  squares  and  crossproducts 
matrix  is  to  be  printed 

0,  if  not  desired 

18  1,  if  the  variance— covariance  matrix  for 
each  group  is  desired 

0,  if  not  desired 


If  there  are  no  oovariates } NCVR  - 0,  making  NVAR  and  M equal. 


For  Hotel  ling's  T 

IFHT  = 1.  Number  of  variables  is  zero  (NVAR  * 0),  all  the  vari- 
ables  being  specified  as  covariates.  Therefore,  total  variates 
plus  covariates  is  simply  equal  to  the  number  of  variables  in  the 
single  group  involved:  N GROUPS  - 1,  NVAR  = 0,  and  NCVR  - number 

of  variables.  Total  sample  size  and  the  first  entry  (the  only 
one)  on  the  replication  card  should  be  equal. 
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Card  2:  Replication  Card — Group  Sizes 


Co lumns 


Contents 


4-  6 
7-  9 


1-  3 


Number  in  group  1 
Number  in  group  2 
Number  in  group  3 


28-30 


Number  in  group  10 


If  there  are  less  than  10  groups,  the  rest  of  the  card  after  the 
last  group  may  be  left  blank. 

Card  3:  Vari ab 1 e- Forma t Card 


Data  Cards 

These  cards  contain  all  the  data  for  this  problem. 

Description  of  Output 

The  program  produces  different  output,  depending  on  whether  or  not 
Hotelling's  T test  was  performed.  Following  descriptions  are  pre- 
fixed with  IFHT  = 1 for  output  from  the  Hotelling's  option  and 
IFHT  = 0 for  output  from  the  alternative  option.  No  prefix  indi- 
cates that  the  output  is  generated  regardless  of  choice  of  this 


For  each  group,  the  sample  size,  a general  summary,  the  crosspro- 
duct matrix,  and  the  variance— covariance  dispersion  matrix  are 
printed,  labeled  as  such.  The  general  summary  includes,  for  each 
variable,  the  mean,  the  standard  deviation,  the  standard  error  of 
the  mean,  the  unbiased  variance,  the  sum  of  the  raw  data,  and  the 
sum  of  squares  of  the  raw  data. 

For  each  problem,  the  "within  matrix"  and  the  "total  matrix"  are 
printed.  The  first  is  the  overall,  within-groups , variance— covar- 
iance matrix.  The  second  is  the  overall,  total,  variance— covari- 
ance matrix. 


Co lumns 


Contents 


1-72 


Data  format — FORTRAN  format  specifications 
(enclosed  in  parentheses)  in  standard  form. 
Example  i (F4.2,  3F6.1) 


option . 


continued 
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{ 

m jpht  = 0.  For  each  variable,  the  F ratios  and  degrees  of  freedom 
o are  reported.  Wilk's  lambda  and  its  associated  chi  square  with 
° degrees  of  freedom  are  given, 

O 

o IFHT  = 1.  Hotelling's  T and  the  appropriate  degrees  of  freedom  for 
it  are  printed. 

Li  mi  tat  ions 

Maximum  values  of  parameters  have  been  indicated  above.  They  are 
N GROUPS  <_  10;  NVAR  < 30;  NCVR  29;  NVAR  + NCVR  < 30.  There  is 
no  limit  to  the  number  of  observations  (NTOTAL)  other  than  the 
space  provided  on  the  problem  and  replication  cards  for  punching 
the  sample  sizes. 


( 


( 

5/69  5 

o 

ERIC 


000  0005 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0005 


S SAMPLE  INPUT 

o 

o 

VL5RR*CH*|^MMB*CM50400.  MULCVH 
o LIBRARY  (MULC^R^ElSP) 

O LGn. 

q 1 .14  4 0 4000  U 

1071 Jbl5H 
(bX*3F4.2*5Fb.d) 

T1 3]  6 430  660  740  3.87 
T1072610  700  660  2.37 
T0415  630  660  580  3.00 
T0034  660  630  690  3.00 
TOB37  690  790  700  2.52 
T 1334  570  570  580  2.25 
T0893  760  750  800  3.37 
T 1 <? 6 1 690  680  700  2,71 
T0046  650  6?0  630  2.12 
T 135 1 490  640  500  2.51 
T0518  460  560  480  3.37 
T0436  610  510  720  2.S7 
T0509  630  620  580  2.75 
T0062  430  650  570  2.62 
T0319  520  600  540  3.10 
T1043  580  540  620  2.25 
T04BB  710  580  620  3.37 
T0731  650  700  650  3.42 
T1118  580  650  540  2.28 
T 0 1 19  620  610  570  3.00 
T1445  600  510  570  3.03 


'S0978 

650 

650 

700 

2 

13 

SO901 

650 

640 

520 

2 

76 

50586 

610 

65O 

690 

3 

13 

50982 

600 

590 

660 

2 

50 

TR? 

610 

570 

610 

2 

75 

,TR3 

500 

580 

500 

2 

36 

1TR4 

650 

600 

540 

2 

38 

TR7 

570 

480 

520 

3 

50 

TR1 1 

690 

570 

550 

3 

13 

TR15 

620 

600 

670 

2 

63 

TR19 

590 

63O 

650 

2 

50 

•TR21 

630 

450 

640 

1 

97 

‘MAJ 

650 

63O 

620 

2 

13 

iMA5 

660 

610 

6 f0 

1 

35 

IMA6 

520 

700 

540 

1 

38 

MAR 

550 

510 

610 

2 

50 

maq 

4 30 

580 

490 

1 

83 

MA)0 

610 

65O 

470 

2 

50 

MA12 

550 

650 

?. 

13 

MAI  3 

540 

700 

650 

2 

38 

MAI  4 

610 

600 

660 

2 

26 

MA23 

580 

580 

640 

0 

75 

MAI  6 

700 

610 

720 

2 

75 

MAI  7 

520 

540 

460 

2 

63 

MA18 

720 

730 

730 

3 

63 

MA?0 

620 

680 

520 

1 

88 

MA?2 

580 

690 

2 

63 

( 
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SAMPLE  OUTPUT 


GROUP  1SS  107  VARIABLE 

MEAN 

STANDARD  | 

DEVIATION  ERF 

UNBIASED 

VARIANCE 

SUM  OE. 
RAW  D&TA 

SUM  OF  SOS 
RAW  OAT  A 

1 

5.4804 

,8998 

.0870 

.8097 

586.400O 

3299.52 

2 

5.7935 

,8709 

.0842 

.7585 

619.9000 

3671.7/ 

3 

5.7000 

1.0456 

.1011 

1.0932 

609.9000 

3592.31 

4 

2.3816 

.5744 

.0555 

.3299 

254,8300 

641.8/ 

gnoss  products  for  group  i problem  i 

3299.52 

ROW  2 

3441.36  3671.77 

ROW  3 

3414.86  3584.85  3592,31 

ROW  4 

1426.19  1497.33  1481.7b 


641.87 


VARIANCE  COVARIANCE  - DISPERSION  MATRIX-GROUP  1 PROBLEM  1 

ROw  1 ? 

31.13  { 

ROW  2 

32.47  34.64 

ROW  3 

32.22  33.82  33.89 

ROW  4 

13.45  14.13  13.98  6.06 


continued. 
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VARIABLE  EBATin 
1 22.4284 


n degrees  of  freedom 

( 2»397) 


15.A420 
7 » 4628 

5.1614 


( 2 * 397 ) 

< 2.397) 

( 2.397) 


WILKS  LAMBDA*  «fl24 130 


7.67R070E*01=CHIS01IARF.  WITH  8DEGRFFS  OF  FREEDOM 


WITHIN  MATRIX 
ROW  1 


ROW  2 
ROW  1 
ROW  4 


216.52 

B6.56 

173.06 

71.22 

86.56 

228. 23 

95.58 

60.45 

173.06 

95.58 

421.12 

85.31 

OJ 

OJ 

• 

60.45 

85.31 

157.41 

000  0005 


KB‘V 

MATRIX 

240.99 

106.56 

186.4b 

76.86 

ROW  2 

106.56 

245.53 

103.69 

63.39 

ROW  3 

106.45 

103.69 

436.9b 

03.40 

ROW  4 

76.86 

63.39 

93.40 

161.68 

HOTELLINGS  T«  2.70B697E+04  DISTRIBUTE  AS  Ft  l.ive 

vallf  of  hotfllingfs  t may  be  Incorrect. 

the  PROBLEM  Is  UNDER  INVESTIGATION  AS  OF  MARCH  196B. 
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COST  ESTIMATE 


For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
3.383  seconds  for  central -processor  time  and  17.992  seconds  for 
peripheral-processor  time  with  a memory  useage  of  50,400  words. 
Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum job  charge). 


Charge  to  user 


computer  time  + postage  and  handling  + network 
overhead 

$1.00  (NU  minimum)  + $15.00  + network  overhead 
$16.00  + network  overhead 


CONTENTS— MULCVR 


pages 

1 

Identification  § Abstract 

3-5 

User  Instructions 

7-9 

I/O 

11 

Cost — Contents 

( 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 


"Book-Type"  Indexing  Program 

INDEXER  NUCC166 

Vogelback  Computing  Center, 
Northwestern  University 


James  Ibers,  Chemistry  Department, 
Northwestern  University  (original  pro- 
gramming design) 

Donald  Dillaman,  Vogelback  Computing  Cen- 
ter, Northwestern  University  (CDC  6400 
conversion) 

Lorraine  Borman,  Vogelback  Computing  Cen- 
ter, Northwestern  University  (program 
writeup) 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 


Purpose  and  General  Description.  INDEXER  is  a 
that  will  produce  a "book-type"  index,  sorting 
a major  heading  and  two  subheadings. 


FORTRAN  program 
and  printing  under 


Data  Input 

The  program  sorts  on  136  columns. 

Format  for  data  cards  is  , 

major  heading/ firs t subheading/ second  subheading/page  number 

An  * in  column  80  of  the  first  card  of  a data  item  indicates  that 
information  is  continued  onto  a second  card. 
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USER  INSTRUCTIONS 

Data  Format-The  following  input 

ABSORPTION/AS  A SOURCE  OF  SYSTEMATIC  ERROR//68 
ABSORPTION/ COEFFICIENT/ DEFINED// 67 

would  appear  as  the  following  output 

ABSORPTION 

AS  A SOURCE  OF  SYSTEMATIC  ERROR  68 
COEFFICIENT 

DEFINED  67 


Program  Control  Cards 


Co lumns 

Card  1:  1-80  Alphanumeric  information 

(printed  as  a separate  identification  page  of 
output) 

Card  2:  Control  Information: 


5 0 Sort  desired 

1 Sorted  data  are  on  tape 

Request  card  must  then  be  used,  e.g., 
REQUEST  (TAPE  1)  HANG  DATA  TAPE 


10 

0 

No  punched  output 

1 

Punched  output  of  sortdd  input  data 

15 

0 

No  printed  output 

1 

Printed  output 

Description  of  Output 

Output  consists  of  one  page  of  identification,  a listing  of  the 
input  information,  a listing  of  the  sorted  (alphabetized)  input, 
and  a final  listing  by  header,  subheader,  etc.  The  final  listing 
is  suitable  for  photo-offset  printing. 

Job  Deck  Structure 

Job  card 

LIBRARY  (INDEXER) 

LGO . 

7-8-9 

ID  Card 
Control  Card 
Data  Cards 
6 - 7 - 8 - 9 
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SAMPLE  INPUT 

Vi  1 VHP.  INOFxM 

L!RRARY(TN0E*F»^ 

L on. 

TWTC  TS  A TFST  FOn  T HF  MLFSSFh  SYSTEM 
0 0 4 

OTST  TLLAT TON/ T»AP-Tf- TRAP// ? 
DTSTILLATION/FPaCTIC^AL/VACUIIM  1. 1 NE  / /S  7 **60 
OTSTTLLATTOa  /ronicT  I L.L  A T I ON/ /60 
OTSTTLLATTO*  /TRACT  I Cm  AL/  JnRWT  ATMOSPMt'H^  / /? 

JnTK  T S/ FL  ANGF: / / I 0 

RONr  L ENG  TH/ *SFF  aI_So  SPEClMC  COMPOUNDS// 

APsrOPT I0M/HFF I MFr //  A7 
Arr\qACY/oF  Bonn  i EMiTHS//*^ 

Affl  PACY/#SFF  PPT r I S T ON / / 

AT  T | V A TEO  PWOrFSS//l^P 
Afir  SA,  TS//  IQ 
A I PhA  HEL I x //?** 

AMtKO  ACTOS/0YSrnF//l66 
AmmtNFS//^^1 
AumcM  A//P21 
RASF  PA  IRS/ / 1 ?l 

APqrPPTIOM/COFFFlflE^T /M  E>  ImFO//  6 7 

AfiscBPTlOA’/roFFFlrlE^T/WFLAMON  TO  CROSS  SEC  T I 0>- / / 1 NS 
A mmC  M T A / /?6? 

AwMCMTUM/TON/ntSToPTinNS  OF / / 2?  7 

AmmCNIUM/  TOK/ntsTnMT  IONS  OF  //2?9 
ACPfiTM,  POTASSIUM  AC  1 0 SAL^/ZlPl 

ARST  PPT 1 ON/ A S A SOURCE  OF  SYSTEMATIC  FUROR//  6R 
R A SF  PAIRS/A-u//! 74 

BASF  PAIRS/HYOWoRF  nj  RonOTnB/COnF  IGIIRaTIonjAL  Fi%jKt>GT//1  76 
R A SF  PAIRS/HYOQOOFN  MnN()INO/CWlCK-wATS0.\  SCH£MF  / / 1 S i 
BFaj/FNE-I?  C0mP|  Ex//  3 


000  0006 
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SAMPLE  OUTPUT 


THIS  is  * TEST  FOR  Thf  HLESSEO  SYSTFm 

0 0 * -0  -n  -o  -0  -0  -n  -n  -n  -n  -n  «n  -n  _n 


r 


INPUT  INFORMATION 


DISTILLATION/TRAP-TC-TRAP//  7 
DTSTILLATION/FRACTICNAL/VaCUUM  L INF//S7-60 
DI ST  ILL AT  I ON/COO 1ST  ILLATION//  6R 
DISTI’.LATIOn/fRACtICnaL/INERT  AIMOSPMFRE//  ? 
JPINTS/FLANGE//  in 

BONO  LENGTH/*Sf.F  ALSO  SPECIFIC  COMPOUNDS// 
ARSCRPTION/DEFlNEn//  67 
ACCL'RACY/PF  PONO  LENGTHS//  63 
ACCL’RACY/aSEE  PRFrISION// 

ACTIVATED  PROCFSS//129 
ACIC  SALTS//  19 
A1 PM A HELIX  //?SR 
Amino  ACIDS/CySTInE //166 


AMMCNI A//?2l 
BASE  PAIRS//171 

ARSCRPTION/COFFFlrlFNT/DEFlMEn//  67 

ARSCRPTION/COFFFIrlENT/RELATlON  TO  CROSS  SF.CTIOM//1SS 
AMMCNI A//?6? 

AMMCNIUM/TON/PISTORT IONS  OF//227 
AMMCNIUM/TON/OISToRT IONS  OF//229 
ASpp IN t POTASSIUM  ACtO  SALT//1A1 

arscrption/as  a source  of  systematic  error//  6a 

BASE  PAIPS/A-U//174 

BASE  PAIRS/HYOROGFN  RONOING/C0NF IGURATlONAL  FNE0GY//176 
BASE  PAIRS/HYOROGFN  HONOINH/cRICK-WATSON  SCHEME//1ST 
BFN2ENE-I?  COMPLEX//  3 


ALPHABET  I ?ED  INFORMATION 


arscrption/as  a source  of  systematic  error//  6a 

ARSCRPTION/COFFF  IcIFNT/OEFIF'EO//  67 

ABSCRPTION/COFFF  IrIFNT/RFLATION  TO  CROSS  SECT  IOM//1  “>S 
ARScRPTION/DFFInEO//  67 
ACCL'RACY/OF  RONO  lENGTHS//  63 
ACCUR*CY/*SEE  PRECISION// 

ACIC  SALTS//  19 

ACTIVATED  PROCFSS//1P9 

ALPHA  HELIX  //?sfl 

Amino  AC  IDS/CYST  I NE// 1 66 

AMMINES//321 

AMMCNIA//221 

AmmCNI A//?62 

AMMCNIUM/TON/OISToRT IONS  OF//227 
AMMCNIUM/ION/OISTORT IONS  OF //229 
ASPP I Nt  POTASSIUM  ACID  S AL  T// 1 A 1 
BASE  PAIRS/A-U//17* 

BASE  PAIRS/HYORoGEN  AONOING/CONF  IGURATlONAL  ENERGY//176 
BASE  PAIRS/HYflPOGFN  HONDING/cRICK-RATSON  SCHEME// 1 S.i 

base  pairs// i 7 1 

BFN7ENE-I?  COMPLEX//  3 

RONC  LENGTH/eSEE  ALSO  SPECIFIC  COMPOUNDS// 

DT ST ILLAT ION/COD ISTILLATION//  6 C 
DTSTILLATIOn/FRACTICnAL/InERT  AIM0SPHFRE//  7. 
DIST1LLATI0N/FRACTICNAL/ VACUUM  L INE//S 7-60 
DISTILLATION/TRAP-TC-TRAP//  7 
JOINTS/FLANGE//  In 


AMMINES//321 


continued 
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ABSORPTION 

AS  A SOURCE  OF  SYSTfMaTJc  ERROR  6« 
COEFFICIENT 

OEFINEO  67 

RELATION  TC  CROSS  SECTION  155 
OFFINED  at 
ACCURACY 

OF  ROND  LFNrJwS  63 
»SEE  PRECISION 

AMMCNIA  221  26? 

AmmcnUIM 

ION 

DISTORTIONS  OF  227  229 
A SPB TN»  POTASSIUM  ACTO  SALT  1 fl  1 


BASE  PAIRS 
A-U  174 

HYDROGEN  bOnOtNG 

CONFIGURATIONAL  ENFRGY  176 
crick-watscn  scheme  153 
KBASF  PAIRS  171 

RFN7ENE-I?  COMPLEX  3 
RONp  LENGTH 

*SEE  ALSO  SPECIFIC  COMPOUNDS 


DISTILLATION 

CODI S T ILL  aT  t On  60 
FPACTTONAL 

INERT  ATMOSPHERE  ? 
VACUUM  LTNE  57- 

TRAP-TO-TPAP  7 


Joints 

Fl ANGF  1ft 

( 


O 

ERIC 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
4.921  seconds  for  central -processor  time  and  28.337  seconds  for 
peripheral -processor  time  with  a memory  useage  of  113,200  words. 
Chargeable  computer  time  was  $1.67. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.67  + $15.00  + network  overhead 
= $16.67  + network  overhead 


CONTENTS-— INDEXER 
pages 

1 Identification  § Abstract 

3 User  Instructions 
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9 Cost — Contents 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 


FORTRAN  Program  for  Evaluating  Internal 
Consistency  and  Single  - Factor edness  in 
Sets  of  Multilevel  Attitude  Items 

ATTANAL  NUCC048 

Vogelback  Computing  Center, 

Northwestern  University 


Donald  G.  Morrison,  Council  for  Inter- 
societal  Studies,  Northwestern  University 

Donald  T.  Campbell,  Department  of  Psy- 
chology, Northwestern  University 

Leroy  Wolins,  Iowa  State  University 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


( 


PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Deck  and 


listing  presently  available 


Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 


ATTANAL  is  a FORTRAN  IV  program  for  evaluating  internal  consis- 
tency and  single  - factor ednes s in  sets  of  multilevel  attitude 
(scale)  items.  The  user  may  test  the  assumption  that  responses 
summarized  in  single  scores  reliably  refer  to  a common  trait, 
attitude,  or  factor  being  measured. 

The  analytical  method  employed  avoids  the  Guttman  unidimension- 
ality requirement  commonly  associated  with  a reproducibility 
coefficient.  Arbitrary  or  chance  levels  of  reproducibility  as 
well  as  singular  tests  of  significance  are  replaced  by  measures 
of  high  internal  consistency,  reliability,  and  single-f actored- 
ness.  Dichotomously  scored  items  are  replaced  by  multilevel 
responses,  thus  reducing  the  occurrence  of  irrelevant  difficulty 
factors  among  the  intercorrelation  of  items. 

continued 
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The  program  operates  on  the  data  cards  containing  one-digit  scores 
for  each  item;  these  are  converted  from  response  language  to  a 
scoring  language  to  emphasize  the  significance  of  large  scores. 
Separate  analysis  of  pro  and  con  items  minimizes  the  effects  of 
response-set  and  direction-of -wording  effects.  The  polar-choice 
format  of  responses  eliminates  ambiguity  of  response  effects  and 
allows  attitudes  to  be  located  on  dimensions  anchored  by  positive 
statements  at  either  pole. 

The  program  produces  (for  each  item  and  the  total  set)  the  means, 
standard  deviations,  and  a table  of  intercorrelations  among  items 
and  sum.  Using  the  Spearman— Brown  Corrected  Split-Half  Method 
of  Reliability,  the  program  then  produces  a Kuder— Richardson  co- 
efficient of  reliability  based  on  item  variances  proportional  to 
the  number  of  items  scored. 

A modified  factor-analysis  procedure  is  applied  to  the  data  to 
obtain  a test  of  single-factoredness . Using  the  intercorrelations 
among  items,  the  program  approximates  optimal  factor  loadings  and 
produces  a commonality  estimate  (h2)  for  each  factor.  A converg- 
ent solution  is  acceptable  only  if  there  are  no  negative  factor 
loadings.  If  no  convergent  solution  is  found  within  20  itera- 
tions, the  program  halts  and  prints  the  last  iteration. 

The  interitem  correlation  matrix,  the  residuals  matrix,  as  well 
as  the  mean  and  sigma  for  residuals  is  also  reported.  A Lawley 
chi-square  test  of  significance  is  then  applied  to  residuals, 
and  the  program  produces  a listing  of  factor  loadings,  the  resid- 
uals matrix,  and  the  Lawley  chi-square  with  appropriate  degrees 
of  freedom.  In  addition,  the  program  computes  an  index  that 
purports  to  measure  the  relative  closeness  of  each  measure  to 
single-factoredness;  this  index  should  approach  1.0  in  single- 
factoredness  tests. 

REFERENCE 

Morrison,  D.G.,  Campbell,  D.T.,  and  Wolins,  L.,  "A  FORTRAN  Program 
for  Evaluating  Consistency  and  Single -Factoredness  in  Sets 
of  Multilevel  Attitude  Items,"  Northwestern  Univ.  Vogelback 
Computing  Ctr.  (1965;  revised  1967). 
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USER  INSTRUCTIONS 
Data  Format  Regulations 

A.  Several  separate  sets  of  data  can  be  run  by  following  one  set 
of  control  cards  and  data  with  another  set  for  as  many  sets  as 
desired.  Up  to  (47)  items  may  be  correlated  and  used  in  the  anal- 
ysis. There  is  no  limit  to  the  number  of  subjects.  Each  item  in 
the  scale  must  be  classed  as  either  A-positive  (Pro-)  or  B-positive 
(Con-)  for  certain  analyses. 

B.  Control  Cards  are  to  be  punched  as  follows. 

1 .  Probl em  Cards 


Co lumns 

Name 

Contents 

1-  2 

ITEM 

number  of  items  in  scale 

3-  5 

NOSUBJ 

number  of  subjects 

6-  7 

NOXTR 

number  of  extra  variables 
enter  correlation  analysis 

to 

only 

8-12 

blank 

The  following 

columns  contain 

1 if  item  is  A positive 
0 if  item  is  B positive 

13 

first  item 

14 

second  item 

15 

• 

third  item 

• 

u 

• 

47th  item  (if 

used) 

2.  Title  Card 

Columns  1-53,  which  may  contain  any  alphanumeric  informa- 
tion . 

This  is  used  to  title  the  output. 

3.  Variable-Format  Card 


The  format  card  specifies  the  column  locations  of  the  data.  It 
is  best  illustrated  by  example:  for  a typical  8-item  scale  (10  X, 

8 F 1.0,  2 F 2.0,  F 3.0,  5 F 1.0),  which  means: 

a.  skip  the  first  10  columns  (10  X) 

b.  take  the  8 items  from  columns  11-18  (8  F 1,0) 

c.  A-positive  total  in  columns  19-201  r?  n ? 

B-positive  total  in  columns  21-22)  ^ ^*OJ 
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d.  grand  total  in  columns  23,  24,  25  (F  3.0) 

e.  five  extra  items  in  columns  26-30  (5  F 1.0)  to  enter 
correlation  analysis  only. 

C.  Data-Card  Preparation 

Data  cards  should  be  prepared  in  the  following  manner. 

1.  The  user  should  use  the  first  group  of  columns  for  ident- 
ification of  the  subject  and  any  other  information  that 
would  be  useful  to  have  with  the  data  cards.  This  group 
of  columns  may  be  as  large  as  is  needed.  The  variable- 
format  card  will  contain  instructions  to  skip  these 
columns  on  reading  the  data  cards,  For  example,  for  a 
10-column  I-D?  the  variable  format  will  begin  (10X  . . . ). 
This  information  is  not  necessary  so  A may  be  absent. 

2.  The  items  on  the  scale  follow  next  and  take  up  as  many 
columns  as  necessary. 

3.  The  next  three  items  are 

a.  the  sum  of  the  A-positive  scores; 

b.  the  sum  of  the  B-positive  scores; 

c.  the  sum  of  all  the  scores  for  that  subject. 

4.  Next  are  any  other  measurements  that  may  be  desired. 

These  may  be  entered  into  the  analysis  of  correlation, 
mean,  and  standard  deviation  without  disturbing  the  item 
analysis  of  the  elements  of  Part  2. 

D.  Card  Order 

1.  NUCC  system  cards 

2.  Control  cards 

a.  problem  card 

b.  title  card 

c.  format  card 

3.  Data  cards 

(2  and  3 above  may  be  repeated  for  other  sets  of  data  as  required.) 
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SAMPLE  INPUT 

VLOPP*  tO'4S700.  AT1ANIAL 

t lRRAPY  (AT  TA\AL> 

LG-# 

f)Bn72  I 00 1 on  1 I 

t -ill!  iC.FwI*-f,  MAMrtUt MF  N T J.  UT1F9BAC* 

( ox *«r  i i.M’  l > 

02?  4 3A  4 44^  3 | 4 ) * 104 

02?  A A A J A *‘+4  1 "l  l S j.)  t 

0??  AAa3ai*4<*  I t l u 3v.o 

0??  433443241  3|4?7? 

0??  044  344**4  1 M 1 ? 7s 

02?  A 14  4 4 3 l Al A 1 32  /? 

0??  13434  1 3 U 11  32*1 

0??  A333AAIA141220? 

02?  <\ 3 JAAAA 1 2 | 4?^? 

0??  34  3344ni4ii2bn 

0??  3343  3424  1M  1 2*2 

0??  334334?4  1M  l?n? 

0??  3 2 3 *3  J 4 2 .3  1 2 1 1 2 -V 

0??  aI 3 A 3 J 4 A04 1^24? 

0??  42333413121124? 

02?  ^4  A A A 1 i A 1 3 1 ?2b? 

0??  13()330iAOM?lP2 

0??  344 3 4123121?? 4? 

0??  334 144141509241 

0??  313443211013234 

0??  434321 241211 234 


0??  1 3? A '.31  1 1)9. J 7 I *•«« 

0??  ? 3 3 1 3?  I 2 I OH/  7 1 M 

02?  1 323222310m?  l*v 

0??  1 ?34?) 1 30woR I / 4 

0??  1033  10200  109  l c i 

0??  1 4 1 2 1 A?  i 1 20*  1 *•> 

0??  1 2??332?09.)«  1 I? 

OP?  1 ?n3  1 a2  1 0 7;)  7 1 4, 

0??  o?  4 1 1?1  11  103144 
02?  ?()1  21  31  30/OM3  . 

02?  1 3 1 40 1 U 1 04.35 1 I « 

02?  03  1 4U0O  10^0404 

02?  1 1 3 320??0fc  0? 1 4A 

02?  03010c 3 00 30407 3 

022  1 ?4 1 14  I 1 1 104 15? 

0??  . 033200200404  1 u** 

02?  1 20300320407 1 1" 

0??  1 1 1 321  10030  7 l 'J" 

02?  1?023?1 10b07 122 

02?  1 1040010040107? 

02?  1 10112100304072 

0??  nin21 1200205C7O 
02?  44300300100414? 

02?  00010000000101- 
02?  (K)OOOPI  101011.24 
022  1 1 0000010201 UJ4 
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SAMPLE  OUTPUT 

0807201  22  ENGINEERING  MANAGEMENT  J.  UTTERRACk'  01 100101 

NUMpER  OF  VARTArLfS  * II 


NIIMRER  of 

SUBJECTS 

in  this 

GROUP  » 

u 

VARIABLE 

mean 

STO.  DEV. 

variance 

SUM 

SUM  OF  SOS. 

ITFM01 

1 ,903 

1.416 

2.004 

137.00 

403,00 

ITEM0Z 

2,556 

1 .255 

1.574 

184.00 

582,00 

TTEM03 

->,333 

1.538 

2.366 

168.00 

560,00 

ITFM04 

2,569 

1.161 

1.347 

185.00 

571,00 

TTEM05 

2 ,27B 

1 .567 

2.457 

164.00 

548,00 

TTEM06 

2,153 

1 .526 

2.328 

155.00 

499.00 

ITEM07 

1.R75 

1.186 

1.407 

135.00 

.353.00 

ITEH03 

?,333 

1.404 

1.972 

168.00 

532,00 

A POS. 

9.444 

3.845 

14.786 

680.00 

7472,00 

P POS. 

8.556 

3.623 

13.124 

616.00 

6202.00 

GRANO 

18.242 

6.685 

44.689 

1313.40 

27131.54 

CORRELATION  MATRIX* 


R m*T  SFCTIom  1 


VAR 

ITEMOl 

ITEM02 

ITF*03 

TTEM04 

UFM09 

] T fc  M 0 6 

ITFmo/ 

TTFM09  A 

POS. 

9 POS. 

GPAnO 

ITEPOl 

1 .000 

.174 

.474 

.197 

.526 

.183 

.118 

.549 

.507 

.733 

• *92 

1TFP02 

.174 

1.000 

.246 

.089 

.264 

.190 

.274 

.245 

.567 

.325 

.500 

ITEP03 

.474 

.246 

l.noo 

.105 

.516 

.224 

.062 

.613 

.765 

.49? 

.710 

ITFP04 

.197 

.089 

• 105 

1.000 

.020 

.069 

p 9 1 6 

.202 

.195 

.453 

• l60 

ITEP05 

.526 

• 264 

.516 

.020 

1.000 

.212 

.307 

• 604 

.570 

.774 

.747 

ITFP06 

.183 

.190 

.224 

.069 

.212 

1 .000 

.143 

.265 

.620 

.260 

.496 

ITEP07 

• lie 

.274 

.062 

.216 

.307 

• 143 

1.000 

.195 

.229 

.590 

.447 

ITEP08 

.540 

.245 

.613 

.202 

• 604 

.265 

.195 

1 .00" 

.765 

.636 

.794 

A PCS. 

.507 

.567 

.765 

.195 

.57n 

.620 

.229 

.765  1 

l .000 

.600 

.900 

B PCS. 

.733 

.325 

• 492 

.453 

.774 

.260 

.590 

.636 

.600 

1.000 

.R87 

GRAND 

.692 

.500 

.710 

.360 

.747 

• 496 

.44  t 

.784 

.900 

.88? 

1.000 
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0A07201  22  ENGINEERING  MAnAGF MENT  vOTra  «goY 


SpLlT-HAlF  RELIABILITY  .7sn 
KlIDER-RICHARDSON  FOH  TOTAL  s « 7 4H 
KUDER-RICHARDSON  for  a Pos.  Tl)TO|  S , 725 
KUOER-RICHARDSON  FOR  H POS,  T'lTAl  = .447 
INFEREO  AVERAGE  InTER-ITEM  CORRELATION 


FROM 

SpLIT-KALF  ,273 

FROM 

KUOER-fi ICHARPSON (TOT AL) 

,270 

FROM 

kUOER-RiChAROSon (A  POSi 

,3RR 

FROM 

KUDER-RICHARDSON (R  POS) 

,158 

/UA* 

AVE.* 

,?46 

B4R4 

AVE  • * 

,275 

A4fi4 

AVf  . * 

,3n7 

TOTAL 

AVE.= 

,?R7 

CORRECTED  ITEM  TOTAL  CORRELATIONS 


ITEP 

R ( IT ) COR 

1 

.554 

A POS 

? 

• 340 

8 POS 

3 

.563 

0 POS 

A 

.194 

A POS 

5 

• 610 

R POS 

6 

.395 

B POS 

T 

• ?B9 

A POS 

A 

.679 

A POS 

000  0007 
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ooo7?ol  22 

FMfl 1 NEF.  O lNf> 

MANAGEMENT  j. 

■ ITTERHAOK 

Ml 

ITERATION  Tf 

FIRST  r ACTOR  LnAi»l"if;s 

Sum 

2.221 

1 .403 

2.240 

,099 

2,449 

1.3IS 

2.6/1 

H SC 

.307 

.1  IS 

.317 

,030 

,372 

• OR/ 

.(vn 

.46? 

F 

2.527 

1 .590 

2.557 

.937 

?.o?l 

1 • 3 7 A 

1 

3.13? 

AM) 

.6?b 

,39s 

.632 

.232 

, 696 

.340 

♦ 3** 

.77S 

H SC 

.391 

.15S 

.400 

.054 

.40/ 

• 114 

.l?r 

,600 

F 

2.6)1 

] .639 

2.640 

.953 

2.03b 

1.40? 

1 .4  IS 

3.271 

A (T) 

.635 

,399 

.64? 

.23? 

.714 

• 34  1 

. 796 

H SC 

.404 

.159 

.413 

.054 

, S 1 0 

.116 

• u? 

,634 

E 

2.624 

) .64? 

2.652 

.953 

2.959 

1.403 

\ .437 

3.304 

Ad) 

.637 

.390 

.644 

.231 

.716 

.341 

.002 

H SC 

.406 

.159 

.414 

.053 

.Sib 

.116 

.1?? 

.643 
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0807201  22  ENGINEERING  MANAGEMENT  J.  UTTERRACK  01100101 

h-~ 

O PREDICTED  CORRELATION  matrix 

o 

O PBEO  P SECTION  1 


O 


o 

VA« 

ITEM01 

ITEM02 

ITEMQ3 

ITEM0* 

ITEM0* 

ITFH06 

I TEM0  7 

TTFMop 

o 

I TE>0 1 

0.000 

.25* 

.410 

.1*7 

.458 

• 217 

.222 

.511 

ITEN02 

.25* 

0.000 

.257 

.092 

• 2B6 

• 136 

.139 

• 3?n 

ITPM03 

.*10 

.257 

0.000 

.1*9 

.46? 

• 219 

• 225 

• 516 

ITFN04 

.1*7 

.092 

.1*9 

0.000 

.166 

• 079 

.081 

• 1 85 

I TpN  05 

.458 

.286 

.*62 

.166 

o.oon 

• 245 

.251 

• 576 

ITFN06 

.217 

.136 

.219 

.079 

.245 

0.000 

.119 

.27? 

ITEN07 

.222 

.139 

.225 

.081 

.251 

• ii<* 

O.noo 

• 2«0 

ITENOfl 

.511 

.320 

.516 

.185 

.576 

.273 

.280 

0.008 

PFSTDlJAL  matbtx 

RFSIO  SECTION  1 


000  0007 


VAR 

TTEM01 

ITEM02 

ITEM03 

ITEMO* 

I TEM05 

ITFM06 

TTFM07 

TTFM08 

ITEM nl 

o.ooo 

-.080 

.06* 

.050 

• 069 

-.034 

-.104 

.037 

ITFM02 

-.080 

0.000 

“.01 1 

-.003 

-.02? 

.055 

• ns 

-.074 

ITEM03 

• r64 

-.011 

0.000 

-.0** 

.054 

.005 

-.163 

.097 

ITEMO* 

.050 

-.003 

“.0** 

n.000 

-.146 

-.009 

.135 

.016 

ITEM05 

.069 

-.022 

.05* 

-.1*6 

0.000 

-.033 

.056 

• 0?8 

ITFM06 

-.034 

.055 

.005 

-.009 

-.033 

0.000 

.o?4 

-.008 

ITFWOT 

• •104 

.135 

-.163 

.135 

.056 

• 024 

0.000 

-.086 

ITFM08 

.037 

-.074 

."97 

.0)6 

. 0?R 

-.008 

X-.ClR5 

i.ooo 

MEAN  RESIDUAL  EQUALS  .00031 

SIGMA  OF  PESIOUALS  is  .07370 
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COST  ESTIMATE 

The  job  listed  on  the  Sample  Input  consisted  of  72  cases  and  8 
items.  Total  running  time  was  2.417  seconds  for  central -processo i 
time  and  24.159  seconds  for  peripheral -processor  time  with  a memoi 
useage  of  45,700  words.  Chargeable  computer  time  was  $1.03. 


Charge  to  user 


computer  time  + postage  and  handling  + network 
ove  rhead 

$1.03  + $15.00  + network  overhead 
$16.03  + network  overhead 


CONTENTS — ATTANAL 


pages 

1,2 

3,4 

5-10 

11 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION (S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


000  0008 

Generalized  Analysis  of  Transaction  Flows 

INDIFF  NUCC047 

Vogelback  Computing  Center, 

Northwestern  University 


Steven  J.  Brams, 

Syracuse  University 

Converted  for  the  CDC  6400  by  John  E. 
Michelsen,  Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Deck  and  listing  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201. 

Tel. : (312)  492-3682 


FUNCTIONAL  ABSTRACT 


The  model  programmed  is  the  Goodman1*2  generalization  of  the  Sav- 
age-Deutsch3  transaction-flow  model,  which  is  applicable  to  any 
kind  of  quantifiable  transactions.  The  Savage-Deutsch  model,  pro- 
grammed by  Alker4  was  simplified  and  extended  by  Goodman  to  allow 
for  the  analysis  of  matrices  in  which  some  diagonal  and/or  non- 
diagonal cells  contain  blank  entries.  Such  entries,  which  may 
either  be  unknown  because  data  are  unavailable  or  unreliable  or  be 
known  a priori  to  be  equal  to  zero,  can  be  read  in  with  the  non- 
blank entries.  The  blank  entries  are  excluded,  however,  from 
calculations  made  by  the  program  for  the  cells  with  nonblank  en- 
tries in  the  data  matrix. 

The  program  calculates  three  sets  of  indices  for  all  cells  that 
correspond  to  those  having  nonblank  entries:  (1)  the  deviation 


D . . = A . . -E . . 
ij  ij  ij 
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between  the  actual  volume  of  transactions  from  actor  i to  actor  j,  o 

and  that  predicted  or  "expected,”  by  the  model;  (2)  the  ° 

relative  deviation,  or  acceptance,  of  actor  i for  actor,  j's  trans-  o 
actions,  defined  as  jE 


D. ./E. . 
ij  iJ 


> 


and  (3)  the  difference  between  the  relative  acceptance  of  actor  i 
for  actor  j's  transactions  and  the  relative  acceptance  of  actor  j 
for  actor  i's  transactions,  or 


RADF. . = RA. . - RA. . 
ij  ij  Ji 


(A. .E. . -A. .E. .)/E. .E. . 
13  31  31  13"  13  31 


which  for  all  i and  3 for  a symmetrical  matrix  about  the  main 
diagonal,  except  for  sign.  This  last  index  provides  a measure  of 
the  imbalance  of  transaction  flows  between  two  actors,  after  the 
effects  of  size  have  been  removed. 


To  test  the  hypothesis  that  the  transaction  flows  are  indifferent 
to  all  parameters  but  the  total  volume  of  transactions  that  each 
actor  sends  to  and  receives  from  all  other  actors  associated  with 
his  nonblank  entries,  the  program  calculates  the  goodness -of - fit 
statistic 


X2  = 


N N 


N N 


E E Di.RAi1  - E E (A..  “E  - . ) 2/EiJ  , 
i=l  j=l  1J  1J  i=l  j=l  1J  1J 


where  N is  the  order  of  the  matrix.  The  large-sample  distribution 
of  this  statistic  is  the  x2  distribution  with  L-2N+1  degrees  of 
freedom,  where  L is  the  number  of  cells  with  nonblank  entries.5 
If  x2  is  sufficiently  small  that  the  deviations  of  the  observed 
values  from  the  predicted  values  could  have  occurred  by  chance, 
then  we  would  accept  the  hypothesis  that  the  transaction-flow  mod- 
el "explains"  the  data.  When  the  x2  statistic  has  more  than  30 
degrees  of  freedom, 


ND  = ( 2 x 2 ) ^ - (2L-4N+1)* 


may  be  used  as  a normal  deviate  with  unit  variance  to  test  the  fit 
of  the  model  to  the  data. 


The  percentage  of  transactions  that  would  have  to  be  moved  from 
one  cell  into  another  to  make  the  model  fit  the  data  perfectly  is 
also  calculated  by  the  progiam.  If 


T 


N 

E 

i=l 


N 

E A.. 
3=11J 


N N 
E EE.., 
i=i  j=ix3 
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the  percentage 

N N 50 | D.  . | 

P = l l 

i=l  j=l  T 

is, in  effect,  a measure  of  the  overall  magnitude  of  the  discrepan- 
cies between  the  observed  and  predicted  proportions  for  all  cells 
with  nonblank  entries.3 4 5 

Finally,  several  statistics  summarizing  the  distribution  of  the  RA 
and  RADF  indices  for  the  cells  with  nonblank  entries  are  incorpo- 
rated in  the  program.  Adjunct  subroutines  to  the  main  program 
calculate  the  mean,  median,  standard  deviation,  and  Pearsonian 
coefficient  of  skewness  of  the  RA  and  RADF  indices.  In  addition, 
those  pairs  of  actors  whose  D,  RA,  or  RADF  indices  are  greater 
than  a predetermined  amount  can  be  specified  in  the  output. 
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USER  INSTRUCTIONS 
Description  of  Input  Data 

Three  control  cards  follow  the  system  cards  and  precede  the  data 
deck.  The  first  two  cards  define  the  input  variables  and  the 
third  defines  the  format  of  the  data  matrix. 


1.  N = the  order  of  the  matrix,  up  to  120 

NTYPE  = 1 will  give  printed  output  for  the  D,  RA,  and  RADF 
indices 

= 2 will  give  printed  and  punched  output  for  these 
indices 

NHIDEC  = 1 will  give  printed  output  for  the  pairs  of  actors 
whose  RA  and  RADF  indices  are  "significant"  (see 
below) 

= 2 will  give  both  printed  and  punched  output  for 
these  pairs 

INTERVLS  = the  number  of  intervals,  up  to  50,  into  which  the 
histograms  for  the  RA  and  RADF  indices  will  be  di- 
vided 


The  format  for  the  above  variables  is  413,  beginning  in  card  col- 
umn 1;  e.g.,  100001002025. 


2.  RACUT  = the  level  which  the  RA  indices  must  be  equal  to  or 

greater  than  in  order  that  the  pairs  of  actors  to 
which  these  "significant"  indices  refer  be  specified 
in  the  output 

DCUT  = the  "significance"  level  for  the  RAD  indices 
RADFCUT  = the  "significance"  level  for  the  RADF  indices 

Note  that  the  RACUT  and  ,DCUT  levels  are  used  as  simultaneous  cri- 
teria to  produce  one  set  of  "significant"  pairs.  The  RADF  level 
is  used  as  an  independent  criterion  to  produce  another  set  of 
"significant"  pairs,  and  it  is  compared  only  with  the  absolute 
values  of  the  RADF  indices. 

The  format  for  the  above  variables  is  F5.3,  F5.1,  F5.3,  beginning 
in  card  column  1;  e.g.,  0.500100.01.000. 

3.  The  format  (enclosed  within  parentheses)  of  the  data  matrix 
for  each  row  card,  of  which  there  may  be  one  or  more  for  each 
row;  e.g.,  (10F7 . 2 , 10X) . Note  that  the  terminating  card  for 
each  row  in  the  data  matrix  does  not  have  to  contain  the  full 
complement  of  entries  provided  for  in  the  row  card  format;  it 
simply  has  to  exhaust  the  row  entries. 
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Program  control  cards  and  data  deck. 
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Description  of  Output 


The  program  demands  that  the  E’s  be  unchanging  in  the  third  deci- 
mal place  in  successive  interactions  before  computing  and  print- 
ing/punching the  D and  RA  indices.  The  minimum  number  of  itera- 
tions necessary  to  achieve  this  level  of  accuracy  for  all  the 
nonblank  cells,  (M+l)/2,  is  indicated  by  the  value  of  M,  always 
an  odd  number,  given  in  the  printed  output.  This  level  of  ac- 
curacy can  easily  be  changed  to  fit  the  precision  of  the  data 
being  analyzed.  If  M,  however,  turns  out  to  be  greater  than  20 
(i.e.,  if  the  number  of  iterations  necessary  to  achieve  a given 
level  of  accuracy  exceed  10),  the  program  will  have  to  be  modified. 


For  all  cells  with  nonblank  entries  in  the  data  matrix,  the  pro- 
gram computes  and  prints/punches  the  D and  RA  indices  one  row  at 
a time.  In  addition,  those  pairs  of  actors  with  nonblank  entries 
whose  indices  are  equal  to  or  greater  than  predetermined  amounts 
(if  the  number  of  such  pairs  for  each  actor  is  not  greater  than 
60)  are  indicated  in  the  output.  More  specifically,  the  numbers 
following  "W"  in  the  output  for  each  row  indicate  the  columnn 
entries  that  are  equal  to  or  greater  than  the  predetermined  levels 
of  significance  for  the  D and  RA  indices  of  that  row. 


The  D indices  are  enclosed  within  parentheses  to  distinguish  them 
from  the  RA  indices.  For  the  cells  with  blank  entires,  the  D and 
RA  indices  are  set  equal  to  the  arbitrary  values  of  999.0  and 
999.0,  respectively. 


After  computing  the  D and  RA  indices,  the  program  computes  and 
writes  the  RADF  indices  on  a binary  tape,  to  which  it  refers  later 
It  then  proceeds  to  calculate  and  print  for  the  RA  indices  with 
nonarbitrary  values  (i.e.,  not  equal  to  999.0)  all  the  statistics 
described  earlier,  as  well  as  producing  a histogram  of  the  dis- 
tribution of  the  RA  indices. 
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The  program  then  reads  back  the  binary  tape  and  prints/punches  the 
RADF  indices,  specifying  those  whose  absolute  values  are  equal  to 
or  greater  than  the  predetermined  amount.  It  then  calculates  and 
prints  the  mean,  median,  standard  deviation,  Pearsonian  coefficient 
of  skewness,  and  a histogram  of  the  nonblank  RADF  indices  in  a sym- 
metric half  of  the  matrix.  In  the  calculation  of  the  RADF  indices 
where  one  or  both  of  the  RA  indices  is  equal  to  999.0,  the  follow- 
ing conventions  apply. 

(1)  If  RAi-  = 999.0  and  RA. . = 999.0,  RADF..  = 0. 

(2)  If  only  RA^.  = 999.0,  RADF^  = -RA^  i . 

(3)  If  only  RA..  = 999.0,  RADF..  = RA. . . 

j i J i J 

Only  in  case  (1)  are  the  RADF  indices  considered  blank  and  excluded 
from  the  calculation  of  the  above  statistics. 

To  compute  the  median  for  the  RA  and  RADF  indices,  the  program 
first  ranks  all  values  of  each  set  of  indices  and  then  selects 
the  index  of  middle  rank  if  the  number  of  nonblank  indices  is  odd. 
If  the  number  is  even,  it  computes  the  mean  of  the  two  middle-rank 
indices.  Because  of  ties  in  ranks,  the  program  occasionally  may 
not  find  middle-rank  indices  in  either  the  odd  or  even  cases.  If 
this  happens,  the  median  will  be  set  equal  to  the  arbitrary  value 
of  999.0.  Since  the  Pearsonian  coefficient  of  skewness  is  a func- 
tion of  the  median,  its  value  in  this  case  will  also  be  set  equal 
to  the  arbitrary  value  of  999.0.  Inspection  of  the  histogram, 
however,  will  reveal  the  general  nature  of  the  distribution  of  the 
indices,  even  if  exact  values  of  the  above  statistics  are  lacking. 


up  to 


The  user  can  specify  in  the  input  the  number  of  intervals, 

50,  into  which  he  would  like  the  histogram  for  the  RA  and  RADF 
indices  to  be  divided.  The  program  calculates  and  prints  the 
frequency  and  relative  frequency  of  cases  falling  in  each  inter- 

, ....  t0  500  ^ 


val 

in 


, along  with  a graph  depicting  the  number  of  cases,  up 
each  interval. 


Error  Indications 

This  program  detects  no  errors. 

Limitations 

The  transaction  matrix  may  be  of  order  up  to  and  including  120. 

The  RA/RADF  index  histograms  may  be  divided  into  one  to  50  inter- 
vals . 
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OO  NUMBER  OF  non-blank  ENTRIES  IN  HA  MATRIX  ■ 259 

o 
o 
o 

CHI  SQUARE  * 14342.122  WITH  212  DEGREES  OF  FREEDOM 

O 
O 
O 

FOR  DEGREES  OF  FHEtUCM  GREATER  THAN  3Q*  NORMAL  DEVIATE  WITH  UNIT  VARIANCE  ■ 1*8*797 


OVER-ALL  PERCENTAGE  OF  DISCREPANCIES  « 43.8 


MEAN  OF  RA  INDICES  FOR  NON-BLANK  ENTRIES  IN  MATRIX  ■ ,12** 


MEDIAN  OF  RA  INDlCtS  FOR  NON-BLANK  ENTRIES  IN  MATRIX  a -.613* 


STANDARD  DEVIATION  OF  RA  INDICES  FOR  NON-BLANK  ENTRIES  IN  MATRIX  a 1.7258 


PEARS0MIAN  COEFFICIENT  DF  SKEWNESS  OF  RA  INDICES  FOR  nCN-BLANK  ENTRIES  IN  MATRIX  a 1.2825 
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NUMBER  CF  NCN-HLANK  ENTRIES  IN  SYMMETRICAL  HALF  OF  RA  DIFFERENCE  MATRIX  ■ 152 

MEAN  OF  RA  DIFFERENCES  FOR  NON-BLANK  ENTRlFS  IN  MATRIX  • .0578 

MEDIAN  OF  RA  DIFFERENCES  FCH  NQN-RLANK  ENTRIES  IN  MATRIX  « .0169 

STANDARD  DEVlAlICN  CF  RA  DIFFERENCES  FOR  NON-BLANK  ENTRIES  IN  MATRIX  ■ .9034 

pearscnian  coefficient  of  skewness  of  ra  differences  for  non-blank  entries  in  matrix  « 


histogram  of  ra  DIFFERENCES  for  NON-BLANK  fntriES  in  matrix 
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oo  COST  ESTIMATE 

O 

o For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
0 6.360  seconds  for  central -processor  time  and  22.054  seconds  for 

° peripheral -processor  time  with  a memory  useage  of  72,300  words. 
Chargeable  computer  time  was  $1.53. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.53  + $15.00  + network  overhead 
= $16.53  + network  overhead 
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DESCRIPTIVE  title 
CALLING  NAME 


FORTRAN  Program  for  Guttman  and  Other 
Scalogram  Analyses 

GUTTSCL  NUCC115 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION (S) 


LANGUAGE 


Vogelback  Computing  Center, 
Northwestern  University 


Roland  Werner,  Department  of  Sociology, 
Syracuse  University 

Donald  G.  Morrison,  Northwestern 
University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 


GUTTSCL  is  designed  to  perform  Guttman  and  other  useful  analyses 
on  data  supplied  in  scalogram  form.  Originally  limited  to  10  items 
with  up  to  7 response  categories  per  item  and  200  respondents,  the 
capacity  has  recently  been  expanded  to  30  items  and  350  persons, 
the  Chilton  and  Raju  indices  have  been  added,  and  other  minor  modi- 
fications have  been  made.  Each  data  set  constitutes  an  analysis. 

An  unlimited  number  of  such  analyses  can  be  treated  serially. 

Using  the  Cornell  technique  for  scalogram  analysis, ^ a scalogram 
is  displayed  in  the  output  with1 the  frequency  of  the  response  type, 
the  Guttman  and  psychometric  scores  of  the  response  type,  and  the 
number  of  errors  in  the  response  type.  The  item  marginal  frequen- 
cies and  the  item  marginal  probabilities  are  also  provided.  This 
information  is  utilized  to  calculate  the  Guttman  coefficient  of 
reproducibility.  Other  coefficients  of  reproducibility  are  based 
upon  Loevinger ’ s , 2 Sagi’s,^  and  Green’s^  methods  of  counting  errors 
in  a response  pattern.  The  expected  coefficients  of  reproducibility 
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for  each  of  the  error- counting  methods  are  also  calculated  and  are 
based  on  ' c 


Goodman's^  statistical  techniques. 


Since  a wide  range  of  flexibility 
desirable,  additional  indexes  are 
the  Loevinger  homogeneity  index, 2 
the  corrected  Kuder— Richardson  fo 
Green  index  of  consistency , 4 the 
coefficient  of  scalability , 8 and 
frequency  distribution  of  respons 
indexes  and  their  method  of  calculation 
references  cited  below. 


in  analyzing  attitude  data  is 
calculated.  These  indexes  are 
the  Kuder— Richardson  formula, 
rmula  for  test  reliability,^  the 
Borgatta  error  ratio,  • the  Menzel 


the  Schuessler  \2  tests^  for  the 
e types.  The  source  of  these 

is  fully  described  in  the 
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Guttman,  L.,  "The  Basis  for  Scalogram  Analysis,"  in  Measurement 
and  Prediction,  S.A.  Stauffer,  L.  Guttman,  and  E.A.  Suchman,  et  al, 
Eds.  (Princeton  University  Press,  Princeton,  N.J.,,  1950), 
pp.  60-90. 

Werner,  R.,  "A  FORTRAN  Program  for  Guttman  and  Other  Scalogram 
Analyses,"  Syracuse  Univ.  (CPA  257).  This  manual  provides  the 
program  listing  and  the  instructions  for  the  program's  use. 

The  control  of  the  program  is  achieved  with  control  cards  that 
allow  two  modes  of  operation:  one  mode  provides  the  user  with 

summary  frequencies  of  the  attitude  data;  the  other,  in  addi- 
tion, calculates  various  indexes  appropriate  to  attitude  data. 
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USER  INSTRUCTIONS 
Organization  of  Input 

Two  modes  of  operation  are  available  to  the  user  of  this  program. 

The  first  mode  tabulates  the  item-category  marginals  only  and  is 
identified  as  2MARG.  This  is  useful  for  the  initial  run,  since 
on  the  basis  of  these  marginals  the  cutoff  point  (for  dichotomi- 
zing items)  can  be  determined  so  as  to  obtain  an  equitable  distrib- 
ution of  marginal  frequencies  in  the  final  Guttman  scale  (Ref.  1, 
p.  258;  Ref.  2,  p.  119).  The  second  mode  of  operation  includes 
the  first  as  a convenience  and  then  proceeds  in  scaling  the  items. 
The  procedure  is  most  closely  approximated  by  Guttman’ s Cornell 
Technique  as  it  applies  to  dichotomous  items. 1 In  the  program, 
this  mode  is  identified  as  1GUIM. 

Figure  1 may  aid  the  user  in  understanding  the  instructions  that 
follow.  Each  set  of  data  is  headed  by  one  or  the  other  of  these 
mode-identification  cards.  The  format  specifies  that  1GUTM  or 
2MARG  be  placed  in  Cols.  1—5  inclusive.  Any  other  information  in 
Cols.  6—70  inclusive  will  be  typed  out  at  the  top  of  the  output 
page  and  may  be  used  to  identify  a user’s  name,  project,  and  the 
date.  Columns  71—75  and  76—80  inclusive  must  specify  the  maximum 
number  of  respondents  and  the  maximum  number  of  items  that  the 
program  can  handle,  respectively.  This  information  must  appear 
right- jus tified  in  each  field  and  for  this  program  is  always  350 
and  30,  respectively. 

A card  indicating  the  mode  of  operation  must  next  be  followed  by 

a 3MISP  card,  which  serves  two  functions.  It  serves  to  indicate 

the  items  that  the  user  wishes  in  a scalogram  and  the  maximum 
allowable  value  that  this  item  may  attain.  The  former  is  achieved 
by  locating  a punch  in  the  desired  column,  the  latter  by  the  value 
of  that  punch  in  the  selected  column.  Columns  1—5  inclusive  contain 
the  identification  3MISP. 

Another  feature  of  the  program  that  the  user  may  find  useful  is 
that  items  may  be  reversed  at  object  time.  That  is,  if  items  from 

a questionnaire  were  coded  as  they  appear,  it  may  be  the  case  that 

the  direction  of  the  response  of  some  items  is  inverted.  The 
4ITDI  card  allows  the  user  to  invert  these  items  to  be  consistent 
with  the  fact  that  1 is  always  interpreted  as  an  extremely  nega- 
tive response  and  7 as  an  extremely  positive  response.  In  other 
words,  the  intensity  of  a response  always  increases  with  an  in- 
creased value  of  an  item.  For  this  operation  to  take  place  (when 
one  wishes  to  invert  an  item) , the  number  2 must  be  placed  in  the 
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column  on  the  4ITDI  card  matching  the  item  to  be  inverted.  Other- 
wise, the  number  1 must  be  placed  in  all  columns  that  the  scalo- 
gram  analysis  is  to  consider. 

If  the  2MARG  card  has  been  used  (only  a marginal  run  is  requested) 
then  the  data  follow  next.  On  the  other  hand,  if  the  1GUTM  card 
has  been  used  (the  whole  Guttman  scalogram  analysis  is  requested) , 
then  another  control  card,  the  5GUTF  card,  must  specify  how  to 
dichotomize  each  item  for  this  study. 

The  convention  shown  in  Fig.  2 is  followed  to  specify  the  cutting 
point  for  dichotomizing  items. 

INTENSITY 


ITEM 

LOW  4 

1 . 2 

* HIGH 

. 3 . 4 . 5 . 6 . 7 

CODES 

• 

• • • • • 

CUTTING-POINT 

• 

1 

• • • • • 

2 3 4 S 6 

CODES 

Figure  2 
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The  cutting-point  code  selected  for  a column  on  the  5GUTF  card  will 
treat  the  corresponding  item  on  the  data  cards  by  dichotomizing  the 
item  in  such  a way  that  item  codes  less  than  or  equal  to  that  code 
are  pooled  as  negative  responses  to  the  item  and  represented  by  the 
digit  0 in  the  scalogram.  Item  codes  greater  than  the  cutting- 
point  code  are  pooled  as  positive  responses  to  the  item  and  are 
represented  by  the  digit  1.  Items  that  are  coded  in  reversed  direc- 
tions are  first  transformed  and  then  dichotomized.  Therefore,  the 
user  must  specify  the  cutting  point  for  these  items  as  it  would 
appear  to  the  transformed  values  of  an  item.  See  Fig.  2.  The  data 
now  follow  this  card  and  processing  continues  to  the  next  study. 


A data  card  consists  of  two  fields,  as  indicated  above.  Columns  1-5 
inclusive  are  used  only  for  control  purposes  and  so  may  be  utilized 
to  contain  the  identification  number  of  the  data  card.  The  user 
may  find  this  convenient.  The  program  ignores  this  field.  The 
larger  field,  Cols.  6—80,  is  treated  as  75  s ingle -column  items  by 
the  program.  A maximum  of  any  combination  of  30  items  may  be  se- 
lected for  analysis,  using  the  3MISP  control  card.  Each  item  may 
have  a maximum  of  seven  categories,  coded  1 through  7.  Either  of 
these  extremes  may  represent  an  extremely  positive  or  an  extremely 
negative  response.  The  eventual  order  for  the  scalogram  is  deter- 
mined by  the  4ITDI  control  card. 


In  a batch  operation — e.g.,  in  classroom  instruction  of  attitude 
scaling — each  data  set  is  followed  by  an  88888  card,  coded  in 
Cols.  1—5  inclusive.  This  card  controls  processing  so  that  the 
program  continues  analysis  on  the  next  set  of  data.  The  last  set 
of  data  is  followed  by  a 99999  card,  coded  in  Cols.  1—5  inclusive. 
This  will  terminate  operation  of  the  program. 


Summary  of  Input 
Title  Card 

Identifies  the  data  and  specifies  mode  of  operation, 

Co lumns 

5 1GUTM  identifies  a complete  Guttman  scalogram  analysis 

with  other  associated  indexes  or, 

2MAITG, -identif  i es  item- category  marginals- only  mode 

6—70  Any  information  that,  the  user  wishes  printed  at  the 
top  of  the  output  page 

71-75  Maximum  number  of  respondents,  right- jus tified  (350) 

76-80  Maximum  number  of  items,  right- jus tified  (30) 
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Mispunch  Card 

Designates  columns  that  will  carry  data  and  indicates  the  maximum 
allowable  punch  in  any  item  used  in  the  analysis.  Follows  either 
the  1GUTM  or  2MARG  card. 

Columns 

1-  5 3MISP  identifies  the  card 

6-80  Maximum  allowable  punch  is  entered  in  all  columns 

corresponding  to  items  that  are  included  in  the  anal- 
ysis. Program  checks  range  1 through  the  maximum  as 
indicated.  Data  with  a zero  punch  in  any  column 
specified  is  not  included  in  the  scalogram.  Maximum 
allowable  punch  is  a 7 punch  in  any  column 

Item-Direction  Order  Card 

Recognizes  the  items  that  need  to  be  reversed  in  order  that  they 
are  consistent  with  the  scalogram. 

Co lumns 

1-  5 4ITDI  identifies  the  card 

6-80  Format  in  these  columns  corresponds  to  format  of  3MISP 

card.  Code  1 to  leave  the  item  as  it  is;  Code  2 to 
reverse  the  item 

Di chotomi za t i on  Card 

Indicates,  by  specifying  the  cutoff  point  of  an  item,  which  re- 
sponses in  the  item  are  to  be  considered  negative  responses  and 
which  positive. 

Columns 

1-  5 5GUTF  identifies  the  card 

6—80  The  highest  punch  of  an  item  indicates  the  most  favor- 

able response  toward  that  item.  A cutoff  point  from 
1-6  may  be  chosen.  The  cutoff  places  all  responses 
less  than  and  including  it  in  the  negative  category 
and  all  remaining  responses  in  the  positive  category 
of  the  dichotomy.  The  categories  are  coded  0 and  1, 
respectively,  in  the  scalogram 

Data  Card 

Columns 

1—  5 Identifying  number.  May  not  be  a number  greater  than 

88887 
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6-80  The  data  with  maximum  allowable  punch  of  7 in  any 
column  of  this  field.  The  columns  are  treated  as 
75  single-column  items,  of  which  a maximum  of  30  may 
be  included  in  the  analysis.  350  is  the  maximum 
number  of  respondents  (cards)  allowed 

End  Cards 

One  or  the  other  must  follow  the  data. 

Columns 

1—  5 88888  indicates  to  the  program  that  additional  studies 

follow.  Analysis  continues  to  the  next  study 

99999  indicates  to  the  program  that  the  last  study 
has  been  reached,  after  which  the  program  stops 

Organization  of  Output 

Margi nal s 

The  selection  of  one  of  the  two  modes  of  analysis — i.e.,  the  marg- 
inal run  or  the  full  Guttman  scalogram  analysis — will  give  rise  to 
two  different  types  of  output.  The  marginal  run  tabulates  the 
frequency  of  responses  1 through  7 for  each  item  selected  for  anal- 
ysis as  indicated  on  the  3MISP  card. 

The  first  line  of  output  is  the  content  of  the  2MARG  card,  where 
any  message  may  appear.  The  tabulation  of  information  is  confined 
to  a fixed  five-item  format.  That  is,  any  multiple  of  five  items, 
or  any  number  of  items  less  than  this  multiple  but  greater  than 
the  previous  multiple  of  five  item$  will  generate  a new  line  of 
tabulations.  These  lines  include  the  tabulation  for  each  item  by 
response  category.  From  this  information,  the  user  can  determine 
the  cutting  point  of  an  item  for  further  analysis. 

Scalogram 

By  selecting  the  second  mode  of  analysis,  using  a 1GUTM  card,  a 
tabulation  similar  to  the  marginal  run  results.  In  addition, 
there  results  a Guttman  scalogram,  a matrix  of  indices  using  vari- 
ous error-counting  techniques,  a table  of  various  other  indices, 
and  computational  fragments. 

The  Guttman  scalogram  is  displayed  in  a somewhat  different  manner 
than  suggested  by  Guttman  and  Stauffer.  In  this  disply  of  the 
scalogram,  every  response  occurring  in  the  data  is  displayed;  but, 
instead  of  repeating  the  response  pattern  as  many  times  as  it  occurs, 
it  is  presented  once  and  is  followed  by  its  frequency  of  occurrence. 
One  loses  specificity  in  identifying  each  respondent  by  using  this 
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technique,  but  the  rank  ordering  of  respondents,  the  essential 
information,  is  not  only  preserved  but  also  condensed. 

For  each  item  in  the  scalogram,  the  marginal  frequency  of  the  pos- 
itive responses  and  the  marginal  probabilities  for  that  item  are 
tabulated.  Each  marginal  frequency  is  divided  by  the  total  number 
of  respondents  to  generate  these  probabilities. 

Parallel  to  the  scalogram,  four  vectors  appear,  representing  the 
frequency  of  occurrence  in  the  data  of  each  response  pattern,  the 
ideal  response  pattern  that  any  particular  pattern  most  closely 
approximates  (the  Guttman  score),  the  number  of  positive  responses 
in  a particular  response  pattern  (the  psychometric  score — not  nec- 
essarily equal  to  the  Guttman  score,  except  in  the  case  of  the 
ideal  response  pattern)  , and  the  product  of  the  number  of  errors 
of  a response  pattern  and  the  frequency  of  occurrence  of  this 
pattern . 

Finally,  associated  with  the  scalogram,  is  a matrix  tabulating 
various  response -pat tern  probabilities.  Beside  each  number  of 
the  ideal  response  pattern  are  three  probabilities:  the  ideal 

expectation  (the  probability  that  all  responses  followed  the  ideal 
pattern),  the  obtained  expectation  (the  empirical  probability  of 
each  response  type — calculated  on  the  basis  of  the  frequencies  of 
the  occurrence  of  ideal  types  in  the  scalogram) , and  the  chance 
expectation  (the  chance-expected  probability  of  an  ideal  response 
type,  based  upon  the  product  of  the  positive-  and  negative -response 
marginal  probabilities  for  each  ideal  response  type) . 

Other  Error-Counting  Methods 

Various  error-counting  procedures  for  nonscale- type  responses  in 
a scalogram  have  been  developed  by  Guttman, 1 Loevinger,^  Sagi,4 
and  Green. 5 This  Table  in  the  output  is  based  on  the  procedures, 
each  row  being  labeled  with  the  person  to  whom  it  refers. 

Raju  and  Guttman^  have  provided  an  alternate  index  of  unidimen- 
sionality, listed  in  the  readout  at  this  point.  Chilton'  has 
provided  an  extension  of  Scheussler’s  analysis,  and  his  expected 
reproducibility,  standard  error,  and  Z value  are  listed  next. 

Following  this  are  two  groups  of  computational  fragements  used  in 
calculating  values  for  the  Table  just  mentioned,  along  with  another 
group  of  indexes  calculated  in  the  manner  intended  by  the  referenced 
authors.  These  indexes  were  included  to  describe  the  data  further. 
The  student  will  find  it  instructive  to  compare  these  indexes  to 
those  mentioned  earlier.  Loevinger’s  homogeneity  index  leads  the 
list  of  indexes.  The  Kuder-Richardson  reliability  index®  is 
followed  by  the  value  of  the  F ratio  and  the  corresponding  degrees 
of  freedom  for  tests  of  significance. 
continued 
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Then  there  are  two  values  for  the  index  consistency  I as  proposed 
by  Green**  (since  he  suggests  two  coefficients  of  reproducibility)  , 
the  Borgatta  error  ratio,  which  is  equal  to  the  "ratio  of  errors 
in  the  scale  to  the  maximum  number  of  errors  for  a scale  of  the 
same  marginal  frequencies"  (Ref.  9,  p.99),  Menzel’s  coefficient 
of  scalability  (as  developed  in  his  article10),  and  Schuessler’s 
X2  tests  for  the  goodness  of  fit  between  the  observed  distribution 
of  the  response-pattern  frequencies  and  the  expected  distribution 
of  the  response-pattern  frequencies.11 

Error  Message 

There  are  various  appropriate  error  messages  that  are  printed  when- 
ever faulty  input  data  are  supplied.  If  a zero  is  coded  in  any 
column  under  consideration,  a list  of  the  cards  which  so  qualify 
(and  are  therefore  not  included  in  the  scalogram)  is  printed. 

Other  forms  of  mispunching,  such  as  a value  greater  than  the  maxi- 
mum allowable  punch  (from  3MISP  card) , will  cause  termination  of 
the  analysis  of  this  data  set.  Omitting  the  3MISP  card  has  the 
same  effect. 

If  the  columns  on  the  4ITDI  card  do  not  match  those  on  the  3MISP 
card,  or  if  the  4ITDI  card  is  omitted,  termination  of  the  current 
data  analysis  will  also,  occur.  This,  of  course  also  applies  to  the 
5GUTF  card. 

Two  other  possible  errors  may  occur  in  the  data.  If  more  than  350 
respondents  are  represented  in  the  data  set,  the  analysis  of  a 
study  is  halted.  Second,  if  more  than  30  items  are  indicated  on 
the  3MISP  card,  only  the  first  30  items  will  be  processed;  there- 
fore operation  is  not  terminated.  However,  as  in  all  the  above 
instances  of  error,  a suitable  message  will  be  printed  upon  finding 
that  condition. 
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Werner,  R.,  ”A  FORTRAN  Program  for  Guttman  and  Other  Scalogram 
Analyses,”  Syracuse  Univ.  (CPA  257),  This  manual  provides  the 
program  listing  and  the  instructions  for  the  program’s  use. 

The  control  of  the  program  is  achieved  with  control  cards  that 
allow  two  modes  of  operation:  one  mode  provides  the  user  with 

summary  frequencies  of  the  attitude  data;  the  other,  in  addi- 
tion, calculates  various  indexes  appropriate  to  attitude  data. 
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O 3MISP  44444444 

4ITDI  2S!222?22 

5GIITF  321221 1 2 

14411443 
2*23444? 

124??44l 
14424443 
1412443 
444 1 4444 
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060 

211 
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SAMPLE  OUTPUT 


DONALD  MORRISON  TEST  OF  GUTTWAN  PROGRAM 
FOLLOWING  CAROS  NOT  INCLUDEC  ‘ 


CARD 

NO 

-0 

COL 

N0f 

26 

CARD 

NO 

•o 

CCL 

NO « 

26 

CARD 

NO 

-n 

CCL 
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CARD 
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N0f 
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NO 

-n 
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N0« 
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CARD 
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•0 
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NOi 

26 

MAY  At  1967 
IN  SCALE*  ZERO  PUNCH  IN 


A COLUMN 


ITPWNO 
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1 
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3 4 
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7 

1 
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20 
3 4 

5 

6 
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21 

3 4 

5 
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7 
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5 

6 
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2 3 4 

4 

7 
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7 

11 

54  95 

0 

0 

0 

28 

16 

90  33 

0 
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0 
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42  4 

0 
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0 

15 

21 

75  56 

0 

0 

n 

s* 

16  ftl  20 

0 

0 
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14  f 
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2 
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3 4 

5 

6 

7 

1 

2 

25 
3 4 

5 

6 

7 

1 

2 

26 
3 4 

5 

4 

7 

l 

? 

0 

3 4 

5 

6 

7 

1 

rt 

2 3 4 

5 

4 

7 
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2 

22  4 

0 

0 

0 

118 

9 

38  2 

0 

0 

0 

19 

45 

58  45 

0 

0 

0 

0 

O 

0 0 

0 

0 

n 

0 

0 0 0 

0 

n 

0 

tfreq 
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0 

0 
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marginals 

49  49  951  0 11031231 31  0000000000000000000000 

PROBABILITIES 

*17  *29  .60  *74  0 00  0 00  0 00  0 00  0 00  0 00  0 00  0 00  0 00  ft  00  0 oo 

.29  .57  .62  .78  0 00  0 00  0 00  0 00  0 00  0 00  0 00  0 00  0 00  0 00  0 00 

TOT  ERROR  U? 
TOT  HFbPS  m* 

total  n i* 7 


IDEAL 

TYPE 

0 

1 

2 

3 

4 

5 

6 

7 

8 


totals 


IDF  AL 
EXP 
• 168 
• 126 
0*000 
.275 

• 036 

• 012 
• 120 
• 048 
.214 


1 .000 


08TND 

• 046 

• 030 

• 030 

• 006 

• 030 

• 132 

• 036 

• 018 
• 042 


• 371 


Chance 

EXP 

.00177 

•00876 

•02116 

•05095 

•03861 

•02523 

•01566 

•00561 

•00154 


•16932 


total 

COER 

FXP 

FXP 

error 

ERROR 

COFR 

CoFR 

ERROR 

ERROR 

COFrt 

SODEV 

ZEF 

SDFPR 

ZEE 

OIITTMAN 

1*2.0 

.R9* 

lofvinger 

354.0 

.735 

569.4 

.574 

13.973 

•15.411 

.010 

15.413 

SAGI 

136.0 

«BR8 

205.4 

• 84b 

7.271 

•9.550 

• 005 

9,550 

GREEN  B 

1*0.3 

.BOS 

224.0 

• 832 

7.288 

•11.481 

• 005 

11.481 

green  B RASED  ON  gocdmans 

EXP  ERROR 

• 008 

7,468 

OPCEN  A 

• 695 

••• 

••• 

PPAGHENT1 

5AQI  METH 

0 1 

1 2 

3 

2 

2 2 
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1 

1 

1 

1 ? 

0 

1 

1 

0 

2 2 

? 1 

1 

1 

1 1 

2 

2 

2 

1 

0 1 

1 

0 

2 1 

1 

0 2 

? 2 
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1 

1 1 

0 

2 

2 

1 

1 1 

1 

0 

LOFV  METH 

0 3 

7 5 

12 

13 

8 11 

0 

2 

6 

4 

4 5 

0 

2 

3 1 

0 

5 5 

1 4 

2 
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3 4 
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3 

5 

2 

0 2 
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6 2 
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0 7 

8 4 

3 

1 

2 5 

0 

7 

5 

4 

2 1 

5 

0 

continued 


7/69 


17 


000  0009 


EDUCATIONAL  INFORMATION  NETWORK 

000  0009 


EDUCOM 


H cc  H 

r\ 


OC  CM  (VI 
I* 


(M  4"  < 

n 


CM 


CM 


m 

IT 

IV 

4 

IV 

X 

n 4 

o » 

© 

(V 

(V 

H (V 

<Y  O 

*-< 

• 

• 

c c 

• • 

• 

• • 

(V  4 

© 

, ^ 

iT  (V 

U~  4 

c c 

• • 

UJ 

z 

z 

• • 

1C 

3 

3 

c 

*— t 

Lj 

►- 

3 K- 

■o  © 

in 

r-»  C 

© ~ 

_ 

-J 

C C 

• • 

N 

Id 

UJ 

• • 

»—  p— < 

a 

a 

a 

2 

c 

C 

n n 

c x 

u 

u 

^ c 

(V  4 

c o 

• • 

r 

X 

• • 

(V 

UJ 

’U 

h- 

H* 

d- 

4 m cm 

HH 

**  rv  c 

r (\  (v 

a 

or 

c c c 

• • • 

Id 

Id 

• I I 

IV  4 

K- 

d- 

* 

Z 

z 

* 

HH 

dH 

H H H 

nh  «-■ 

(\  <-H  C 

ITK  (•- 

c 

c 

& c c. 

• • • 

Ui 

Id 

• • • 

cr 

a 

a 

ac 

4 

Id 

Id 

4 4 4 

2 i-  IV 

r 

ft. 

Id 

©•~  c 

© n 

h- 

z 

Z 

c c c 

• • • 

© 

dH 

• • • 

(V 

• 

IV 

M 

* 

4 

4 a cv 

r ir  *- 

cr  c 

S 4 4 

r* 

o o o 

• • • 

• • • 

© 

UJ 

a 

c 

© 

© 

LfW  (V 

*-<r  4 

u 

© 

© 

C f-  c 

a © n 

in 

*■« 

H 

c c c 

• • • 

• • • 

(V 

c 

* 

ft 

• 

< 

• 

cv  a i* 

cir  it 

c 

X 

X 

c c c 

4 4 IT 

z 

c 

c 

© o o 

• • • 

< 

o 

o 

• • • 

H 

u 

Id 

in 

Id 

Id 

a 

a 

N (VJ  H 

h- 

id 

Id 

C H o 

*-*  cr  <-< 

coo 

• • • 

id 

Id 

• • • 

H H 

o 

o 

in 

in 

a cr  ^ 

h n 4 

id 

Id 

c o c 

4;n  a 

UJ 

Id 

coo 

• • • 

cr 

ft 

• • • 

H H 

s> 

V& 

Id 

Id 

c 

C 

O CM 

©a  a 

© ^ e 

o©  n 

o c o 

• • • 

t 

• • • 

• 

• 

CM 

cv  x a 

a 4 n 

CV 

4 

0^0 

CM  O 4 

4 

n 

H 

o o o 

• • • 

a 

• l 

n h 

• 

m 

4 

c n a 

CM©  *-« 

o n o 

om  in 

coo 

• • • 

a 

I 

© 

I 

© 

I 

• 

© I ^ 

a oe  ♦ 
z T i © 
• • • 
Z (VI  h (\( 
(u  ♦ ♦ ♦ 

iw  occ 
a 

o zzz 


o(VI  K 
o n o 
o © o 


m 4 4 
O^H  o 
coo 


04  4 
O I—  o 
oo  o 


4a  4 
O CM  CM 


44  n 
4 rn  © 


CM 


# h rn 

on  © 


a a 

W h®  fOK)  CM 4) 

IV  oo  ok  CM  CM  I n 

a oo  oae  ••  • 

• • • «-H 

Id  I d 

o o 

« © © <v 

a*  oo  h u no<o 
occcu*  • 
a • • * a h cvi 

CL  Id 


<r  id 
• a 
o 
u 
in 

>■ 

I-  z 
Id  4 
H Z 

Z H 
UjC- 
03 
c o 
X 

c c 

X Id 

u.  o 

C Id 

a 
x x 
Id  Id 
O 

zz 

*-»o 


4 X 

a o 


Id 

> 

Id 


a 

a 

© 


a 

g 


> 

u, 

c 


a 

i 

o 


Id 

_l 

X 

4 

Id 

_l 

4 

O 

W 


c 

z 


Id 

> 

Id 


a 

in 


or 


o 

tu 

a 

c 

o 


id 

d 

x 

4 

U 

-J 

4 

a 

in 


o 

z 


~ IT 


O 

a 


Id 

ft 

O 


4 

ft 

© 

a 

o 


in 

n 

© 


in 


o 

o 


Id 


Id 

O 


00 

n 

a 


a 

Id 


in 

id 

3 

7 

C. 


cr 

a 


a 

5 

ft 

Id 

> 

C 

Id 

in 

4 

Id 

QC 

<J 

Z 


a 

Id 

a 


Id 

O 

o 


3 

O 


00 

CM 


CM 

CM 

O 


ft 

Id 

-I 

in 

in 

Id 

3 

r 

V- 

m 


CM 

in 


in  m 
u.  a 

c © o 


4 

ft 


Id 

a 

«j 

4 

Z 

H 

ID 

a 


4 

X 


Id 

ID 

4 


Id 

O 

a 

Id 

a 

in 

3 

-I 

a 


o 

in 

x 

o 


< ) 


O 

o 

o 


continued 


o 

o 

o 

VO 


18 


97 


ERIC 


7/69 


000  0009 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


cn 

o 

o 

o 

o 

o 

o 


4) 

IT 

• 

in 

SO 


r 

K 


I f> 


0 

0 

0 


0 

0 

0 


0 

0 

0 


M 


m 


a 

o o o o 

uj  in  h 

m 

O O o o 

O 4 

• • • • 

H • 

CD  K CO  <* 

« 

(VI  * O CD 

• 

in 

* * * m 

vi  in 

(VI 

h N 

z in 

UJ  • 

►*  j « 

X K 

OOHVItfiO 

o 

O O 3 0 J 

z>  oj 

ooci\<«a 

o 

UJ  UJ  O Oj 

V) 

• • • • • r) 

• 

o o 

aanuj 

a ir. « 4 a « 

or 

UJ  UJ 

o tuna 

V) 

K « • 

a a 

z • u. 

UJ  IT 

© * •#« 

u u - ~ 

HOD  « 

a h 

n 

x & 

ui  a 

a ouj  V) 

H X X 

UJ 

a 

O OK  UI 

l-KUl 

X 

UJ 

X XHB 

a 4 

(VI 

a o in 

VI  ~ ^ 

UJ  UJ  • UI  F) 

»- 

UJ  Uh 

(VI 

X 

u.  x a. 

JJHJ 

Z 

© V) 

• a ac  o 

< 

o uj  via  a 

ID  4 4 

UJ 

z • 

V <4  $ 

X 

ukujs  a 

MO  O 

X 

H x 

mm  > > a 

k*  a uj  ui 

UJ  M © VI 

19 

> O au 

z 

IS 

M 

^ D K 

U;  > 

X X4hM  J 

a 

Z X X x X 

X X *X 

a 

C V 

c 

U;  : r 4 < 

0 3 s 

u. 

J & 

in  v)  x »-  x v) 

flD 

X MMX  X 

MM  M 

a 

mJ 

< 

u 


o 

a 


a 
u i 
-i 

m 


uj 

X 

<J 

Vi 


000  0009 


continued 

C 

7/69  Ifi  C.Q 


6000  000 


000  0009 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0009 


a 

c 

a 

x a 

UUJ  UJ 

>-a 
</) o 
xo 

t/1  Z lL' 

x a 
o 

3 3 0 

C ID  W 

U. 

a 

U 


Omr-tO^Cr-tO 


m rvj  rvj (V  hnh  c 


O c c 

o c 

ri 


.-n  m m m f\j  o o 


a w 
c a 
x J)  z 
a u. 

uii  j 


o n H(f  4 (V  r-<  4 
<V  (VI 


c c c 

K K 


oooc  oooo 
o ooo  oooo 
oooc coco 

C OOO  c c c c 


© 

o 

© o 


•c  c 
c 


O 0 0 0 0 0 0 0 

c ooecooc 
c coo  oooc 


c 

c 


o o c oooo 


ooocecoo 


O OOO  ooo 


o o o o o o o 


O OG'OiCiC1 


4 H 

«M 


HOH OHO 


OITh 
^ (V 


o o 
o 

o o 
o 

o o 


o o 
o 


V) 

y op 


O X 
*•4  UJ 


lb«  *4 
I-  (M 


**  **  © c c *4  ( 


z a 

H c < 

C>  X)  w 

a cm 

x m am 

x m a • 


* kl 
ki  a 
o ► 


o^«vin 


«0 


20 


a a 
i*.  a 
c u. 

O O 

m 


a 
a i*. 
x c 

UJ  o 


a 
a o 
x a 
i u a 

UJ 


z 

x 

x 


O 

o 

o 


o 

o 

o 

<JD 


a 

in 

4 

U.  UJ 

r-i 

h» 

or 

in 

C UJ 

«■* 

it 

r* 

C N 

• 

• 

• 

• 

v0 

in 

in 

in 

a 

x> 

in 

c u. 

k 

a 

a uj 

m* 

in 

m 

a m 

• 

• 

• 

UJ 

o 

in 

in 

• 

• 

• 

0 

0 

0 


a > 

o 

a 

o UJ 

a 

in 

in 

a c 

in 

o 

^4 

a o 

• 

• 

• 

uj  in 

m 

f\ 


o m m 

^ H H 

CC  O'  O' 


0 

0 

0 


m 

m 


<© 

M 


4) 

M 


UJ  oooo 

o 

U oooo 

o 

Z flOdlON 

o 

cr 

o 

m 

o 

<&«HOIA 

4 

u. 

K 

<c 

r^ 

ZKNDMO 

o 

a 

a 

a 

O UJ  • • • • 

• 

l» 

• 

• 

• 

O oooo 

o 

Z 4M  m o 

i-  «-<m  m «n 

a 

a • • • • 

• 

j a 

o 

o 

o 

o 

X o 

• 

• 

• 

h a 

a 

*■4 

o a 

#4 

-j  e o o o 

e 

h UJ 

x m m o o 

o 

uaniDMv 

o 

O 

K 

* 


a 

o 

a 

a 

UJ 


a 

x 

UJ 


o 


o 

o 

o 

c 


0 

0 

0 


z 

o 


o 

l*J 

in 


a 

i*j 

CD 

Z 


w 

c 


a 

a 

z 

z 

z 

H 

UJ 

UJ 

UJ 

O 

UJ 

UJ 

UJ 

X 

a 

a 

a 

in 

a 

o 

a 

continued 


n 


99 


7/69 


a 

ERLC 


J 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


r 

v 


Oi 

O 

O 

O 


000  0009 


0 

QC 

* 


•—  It 

in  h- 

n in 


O 

O 

o 


U' 

z 

z 

'T 

o 

o 

o 

►-I 

»-» 

IJ 

1- 

►- 

7) 

< 

-J 

-J 

M 

UJ 

UJ 

a 

a 

a 

a 

c 

c 

o 

u 

X 

X 

UJ 

UJ 

1- 

H 

►- 

a 

a 

lu 

UJ 

►- 

H 

0 

Z 

Z 

0 

►H 

H 

0 

c 

c 

UJ 

ii- 

a 

ac 

or 

a 

* 

UJ 

UJ 

* 

u 

u 

(Vi 

z 

z 

0 

H 

H 

• 

0 

0 

o 

o 

m4 

*4 

CD 

«VI 


C 


or 

o 

c 

0 

o 

or 

c 

z 

in 


(\J 

in 


co 

cv 


CD 

O 

(VI 


(VI 

in 


oo 

(V 


(VI 


* 


in 


0 UJ 
• 0C 

o 

o 

in 


O' 


c 

o 

kJ 

kJ 

a 

k. 

k. 

O 

tn 

UJ 

UJ 

or 

a 


o 

o 


x 

c 

o 

kJ 

kJ 

a 

k. 

k. 

O 


UJ 

o 


(VI  o 

0 ^ 


(vi  in 


ki 

> 

ki 


kJ 

> 

kJ 


4 

0 

0 


n 0 


k. 

a 


* 

a 


> 

o 


kJ 


or 

u 


a 

ki 

or 

k. 

kJ 

O 

o 


=5 

© 


0 

0 


0 

o 

o 


* 

* 


(V  O UJ4 

rvj  w z 
(*)  • Zh 


M 

0 


kJ 

O 


«M  (V 


I 

0 

I 

• 

C 

I 


03 
O 0 


(Vi  O C 


a a 
in  (vi  0 o 
kl  **ki  (VI 


k.  O 

o uj 
& 
H X 


^4 

Z 

Hi  H 

0 1 pn 

a 

a • 

kJUl 

K 

K 

K 

or  © o ♦ 

• H 

O 

Z 

ki 

kJ 

Z 1 • 0 

k. 

k.  H 

z z 

UJ 

z 

z 

• • • 

o 

O 

NO 

X 

0 

c>  o 

Z(VH  (V 

Uj  • « • 

a 

0 © 
00a 

K 

Z)  — » 

0 

k 

kJ  0 0 C 

c 

*m  U;  • 

-1  •-< 

a 

C 

a 

a 

• a 0 

a x 

u 

0 

-1 

0 z z z 

& 

k.  »-• 

a o 

0 

*4 

0 

in 

0 

m 

• 

• 

kJ 

0 

0 

CD 

0 

n 

0 

m 

a 

• 

• 

• 

• 

• 

• 

(-4 

n 

-j 

4 

z 

►4 

4 

o 

0 

VI 

a 

a 

o 

k. 

a 

a 

4 

a 

i 

H 

O 

kJ 

kJ 

z 

ki 

Z 

X 

K 

U 

-1 

-J 

e 

u 

H 

a 

V) 

0 

-J 

z 

M 

K 

a 

-J 

0 

0 

4 

►- 

a 

(J 

z 

ki 

kJ 

UJ 

Z 

> 

t 

UJ 

UJ 

0 

N 

3 

•-» 

Uj 

o 

a 

kJ 

a 

Z 

Z 

X 

Z 

o 

3 

c 

a 

c 

ki 

(J 

u 

►4 

-J 

K 

u 

0 

CD 

Z 

0 

0 

z 

hi 

U 

or 

ki 

a 


o 

0 


( 


continued 


7/69 


21 


100 


o 

ERIC 

imimffaHaaaa 


6000  000 


L0EVTN6ER 

PSVCM-SCORE  RES  SUP 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0009 


ft 

nj 


o 

H 

UJ 

ft 

o 

ft 

ft 

UJ 

© 

o 

ft 


</> 

CD 


a 

c 

ft 

ft 

kJ 

o 


•ft 


o m 
► ok 


Ifl  W ^ PH  PN 
pH 

ft 


ft 

(XJ 


ft  in 

O «\J  K 
(XJ 
ft 


ft  ft  m ft 

oft  ft  in 

(XJ  (XJ 


39 

oo 

gg 

k k 

ia 


a 

x 

UJ 


o 

pH 

ft 


in 


UJ 

o 


in 


c 


(XI 


(XJ 
[ X 

iff* 


H 

< 

X 


ft) 


opkim  nx 

sit*  «- 


aa  o 

ft  ft  • 

> > a 

ID 

KM  x a 

C ft  3 C 

»-ar.  in  a 


*8 


*2ft 

OKU, 

NQMikl 

Z Z X K K 
UJ  3 S ft  ft 

xininxx 


Z (XJ 
UJ  • 
N3in 
DO  3ft 

k k OH 

ft  ft  o UJ 
5 k * ft 
Z « k 
N O O (V 

u/(xj  a (Xj 

NX  S 
Key 
a (xj 
UJ  UJ  • kJfti 
-J  ,Jph  -HXJ 

in  ft  m ft 

mo  o 

u(  m © m 

1*32* 


ft 

o 

in 

►H 

z 

z 


X 

Ul 


e> 

z 


m 

Ul 


K 

© 

N 

o 

ft 

c 

* 

c 

in 

o 

in 

a 

? ft 

c 

o 

O ft 

o 

•4 

H 

m 

o 

n 

o 

cv 

in 

IV 

o 

*“« 

in 

pH 

o 

K 

c 

K 

o 

ft 

o 

ft 

o 

IT 

o 

in 

o 

► ft 

o 

o 

© ft 

o 

ph 

ift 

o 

n 

o 

IX. 

m 

(V 

© 

pH 

in 

pH 

o 

K 

o 

K 

© 

ft 

© 

ft 

© 

in 

o 

in 

o 

> ft 

o 

O 

(ft  ft 

o 

H 

n 

o 

Ift 

© 

(V 

in 

(XJ 

(ft 

•N 

in 

PH 

k 

K 

o 

K 

o 

ft 

o 

ft 

o 

m 

e 

in 

o 

■ ft 

o 

© 

(V  ft 

o 

it 

p* 

ift 

o 

ift 

o 

(XJ 

ft 

(XJ 

ft 

H 

ft 

pH 

ft 

K 

o 

K 

Q 

ft 

e 

ft 

o 

in 

o 

in 

© 

■ ft 

© 

© 

PH  ft 

o 

pH 

PN 

(ft 

© 

(ft 

o 

(XJ 

Q 

(XJ 

ft 

N 

H 

O 

• pH 

ft 

ft 

0 

S 0 

* 

8 

k 

a 

ft* 

u 

k 

ft 

a 

k 

k ft 

a 

u 

k 

K 

NU 

k 

o 

UJ 

ft 

It 


O 

O 

o 


continued 


o 

o 

o 


o 

ERLC 


22 

I 00 


101 


7/69 


000  0009 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


( 


000  0009 


Ch 

o 

o 

o 

o 

o 

o 


a 

o 

a 

o 

X 

a 

(A1 

va 

UJ 

wo 

CLU 

00 

l f\ 

Z UJ 
X tr 

»-  o 

so 

o 

3 O 

© 

U' 

O W 

a 

lA. 

o 

OtVO|\JHOQMg(\JHOHO(TlHOO 


HQHHOOHOHHOHOrlHH< 


IT  C O 

*-*  <x 


or  it 
c a 

ItAZ 

sr  u 

UJ  X -J 

c c c 


o oeooooooooi 


c OOCOOOOOOOi 


c 


a oooooooooo< 


0H  HHHHctHHOO  ( 
Hr<  HHOHHOOOH< 


o o o c o 

c 

c 
© c 

ooooo 

o 

o 

o o 

Coc  30 

o 

c 
e o 

c c o o 

o 

o 

•c  c 

o < o o 

o 

o 
o o 

c i o r d 

o 

o 

o o 

O O 1C 

o 

o 

c c 

r>  © * - o o 

o 

o 

o o 

5 C JOG 

o 

o 
o o 

O « POO 

o 

o 

o o 

O *•'  POO 

o 

o 
o o 

o o o o o 

o 

o 

o o 

ooooo 

o 

o 
o o 

ooooo 

o 

o 

o o 

ooooo 

o 

o 
o o 

ooooo 

o 

o 

o o 

ooooo 

o 

o 
o o 

ooooo 

o 

o 

o o 

ooooo 

o 

o 
o o 

ooooo 

o 

o 

o o 

Ooooo 

o 

o 
o o 

ooooo 

o 

o 

o o 

o 

o 

• 

O H 

« 

• 

»c 

O O H o o 

in 

in 

• 

>o 

• 0ih>0i0<0 

m 

V) 

w 

IT 

• 

o 

OHO  oo 

(1) 

•H 

»- 

in 

• 

¥1 

•H 

o 

ooooo 

J * 

-4 

* 

H 

• 

z 

CD 

o 

O W*  o o o 

»"•  * 

<4 

* 

o 

n 

• 

a 

c 

o 

ooooo 

4 r 

a 

r> 

z 

a 

• 

z nsojoDOccaorvio 

<1  QlO  O h h h h H »-*  O 

Z x o o o o ooooo 



e 

Q o oooooooo 
Z o oooooooo 
H OH  9000000 

CP  ••••••••• 

O o ooooooo 

J oooooecoo 
4 0 0 0*000000 

u an.HiOH  o o h # o 

OK • • • 

h y o o o o 

-i  o ~*ftm  * it  >c  m 
< w 
ui  a 
a v 


® 

01 


(/) 

-J 


continued 

l 


7/69 

o 

ERLC 


23 


dL  0*o 


6000  000 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0009 


If) 

c 


© 

© 


o 

cr 


UJ 

r 

c 

l; 

A 


a 

a 

in 

© 

U UJ 

4 

r 

k 

r. 

C UJ 

a 

4 

U 

• 

• 

• 

• 

cn 

O 


<x 

1C 

© 


a 

<c 


a a 

r> 

4 

CM 

u cr 

4 

CM 

CM 

4 

C li.’ 

c 

C 

c 

C 

u o 
in 

• 

• 

• 

• 

a 

#-• 

O' 

IT 

C UJ 

4 

r 

N 

a uj 

CC 

© 

a n 

• 

• 

• 

Ul 

H 

I 

1 

a > 

c* 

4 

O UJ 

n 

r- 

CC 

a o 

4 

oc 

CD 

a o 

• 

• 

• 

UJ  VI 

m 

H 

CM 


O 

© 


a 

***• 

o 


m 

H 

o 


0 

o 

o 


m 


CD 

o 


4 

If) 

4 


ff 

o 

c 

in 

c 

cr 

< 

c 


IT 


OJ 


a 

IT 

IT 

m 

© CM  © 

• 

a u. 

a 

H 

4 

X c 

4 

tt 

a 

UJU 

• 

• 

• 

0 

0 

o 

O 

• 

o 

• 

* 

o 

O 

CM  fO  CM 

• 

* 

O' 

a 

4 

CM 

o 

— » 

0 

a o 

• i 

• : 

• 

(M 

n 

<n  ?m  o 

o 

• * 

O 

k a 

o 

r> 

in 

• 

• 

uj  a 
UJ 

4 

a 

cn 

m 

o 

O 

o 

CM  H H 

a 

c 

• 

o 

a 

• 

o 

UJ 

4 

a 

m 

in 

o 

*4 

CM 

0 

in 

© UJ 

u 

in 

m 

a 

H 

o 

o 

^ © 

• ff 

o 

80 

in 

CD 

0 

X 

0 

O 

o 

O 

u 

• 

• 

• 

• 

UJ 

• 

o 

• 

u 

• 

© 

V) 

>- 

z 

#-< 

** 

o o o 

•-  z 

4 

m 

m 

UJ  4 

X 

* 

M»X 

C 

* 

o 

• 

z H 

j a 

O 

o 

o 

in 

o 

* 

• 

UJ»- 

4 o 

• 

• 

• 

• 

o 

CVJ 

cn 

© 3 

k a 

tn 

4 

CVi 

r*. 

19 

c © 

o a 

m 

0 

0 

X 

k uj 

z 

k 

© 

© 

c o 

o 

© 

o 

• 

r uj 

>© 

c 

k 

• 

h 

o 

• 

u o 

UJ 

© 

a 

a 

C UJ 

V) 

k 

in  CM©  CM 

ff 

4 

0-t  • 

UJ  C Uj  © 

X X 

a 

0 

X H 

X o 

© 1 H 

a 00  * 

UJUJ 

UJ 

K 

h H 

a © © ♦ 

• 

D 

z 

© 

0 

0 

4 

Z 

UJ 

UJ 

X 1 1 © 

w 

u 

z z 

4 

z 

UJ 

X 

X 

• • • 

c 

o 

M o 

X 

*-J 

z 

Z 

Z 

X 

Z CM  CM 

4 

4 

h- 

H 

> 

*-• 

UJ 

Uj 

Uj 

© 

N C 

> c 

UJ  ♦ ♦ ♦ 

a © v © 

iJ  -J 

K 

u 

© 

u 

Uj 

u 

4 

e 

U 

u © © © 

c c 

U • 

“>  •- 

w 

c 

4 

a 

a 

a 

a 

4 

c 

a 

a • a 

4 X 

© 

-j 

V) 

o 

o 

© 

u 

in 

-J 

© z z z 

a 

u 

ff  O 

continued 


o 

o 

o 

o 

o 

o 

VO 


O 

ERIC 


JL*' 


24 


7/69 


000  0009 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


C 


o 

o 

o 


000  0009 


o 

o 

o 


z 

o 

H 

4 

-J 

UJ 

a 

a 

o 

u 

X 

UJ 


z 

o 


< 

-I 

UJ 

a 

a 

c 

u 


a 

00 


a 

UJ 

H 

Z 


C 

Ui 

a 

x 

UJ 


a 

UJ 


ac 

a 


a 

X 

Ui 

a 

c 

x 

x 

u* 

c 

c 


r> 

4 


m 

sC 


ct 

cc 


c 


X 

c 

o 

UJ 

UJ 

a 

u 

u 

o 


in 


z 

o 

o 

UJ 

UJ 

a 


in 

UJ 


in 


X 

t 


UJ 

UI 

UJ 

X 

UJ 

Z 

a 

cc 

-J 

o 

-1 

M 

© 

© 

X 

X 

CD 

UJ 

UJ 

< 

cc 

X 

a 

c 

c 

u. 

UJ 

u~ 

u 

-J 

-1 

a 

X 

< 

o 

< 

Cl 

u 

(0 

X 

C/I 

UJ 

c 

h- 

<4 

t- 

z 

K 

u 

h- 

a 

o 

X 

o 

o 

O 

z 

X 

z 

z 

o 

•i 

• t 

fr-< 

X 

o 

H 

CM 

z 

m 

a 

*4 

n 

• 

UJ 

*4 

X* 

t- 

3 

x 

© 

UJ 

-1 

-1 

a 

UJ 

UJ 

© 

in 

N 

> 

> 

CD 

u 

u 

CM 

UJ 

UJ 

* 

a 

o 

o 

4 

O 

J 

-1 

o 

o 

• 

*-4 

• 

a 

X* 

u 

u. 

cc 

< 

UJ 

a 

a 

UJ 

X 

n 

4) 

H 

© 

UJ 

#-4 

in 

4 

« 

CM 

n 

m 

n 

m 

4) 

a 

X- 

a* 

CM 

o 

it) 

CM 

• 

• 

UJ 

Z 

4 

If) 

o 

tn 

<4 

n 

n 

a 

UJ 

h- 

h- 

u 

1 

H 

-j 

a 

< 

z 


< 

© 

© 

in 

C/I 

cc 

3 

or 

c 

u. 

a 

a 

-4 

-I 

a 

i 

•H 

o 

UJ 

UJ 

X 

a 

UJ 

X 

x 

X* 

u 

j 

j 

© 

o 

K4 

< 

m 

<n 

J 

z 

z 

H 

x- 

a 

-I 

<n 

<n 

< 

o 

►4 

a 

o 

z 

U' 

UJ 

UJ 

X 

in 

> 

• 

UJ 

UJ 

© 

rsj 

3 

3 

sc 

u 

c 

a: 

UJ 

a 

z 

X 

X 

z 

U 

c 

* 

c 

a 

o 

u 

U 

c 

*— 

< 

«l 

sc 

u 

© 

CD 

X 

<n 

cn 

X 

"l 

CM 


1/ 

CC 

c 

a 

c 

a 

a 


in 


z 

UJ 


a 

CM 


CM 


a 

x 

UJ 

_J 


W a 

CD  *h 

O • 

< 

O o O o UJ  a 

O O O o Ci  IH 

• • • • M • 

© 4 O sO 

IT  n CM 


7 

© 


a 

u 


X H 

o 

o 

o 4)  sO  O 

o 

O O 3 0 

~ 

© 

o cv  a r-  c 

© 

3 3 

U U C 

in 

• 

• 

• • • CD 

• 

o o 

a a m uj 

a- 

s£ 

4 CM  <7*  4 

O 

U'  UJ 

© u — a 

in 

4 

© 

• 

a a 

z • u 

u 

IV 

iH 

u u 

H C C 

X 

2 a 

u a 

a e uj  in 

I 7 

UJ 

CC 

OOKU) 

X*  CO  UJ 

a 

u. 

x x +*  a 

a c 

a Oh 

in  ~ 

UJ  UJ  • UJ  o 

UJ  o 

CM 

X 

u x a 

J-l  J 

© in 

♦ 

ax  a 

4 

ouj  in  cc  a 

m < < 

Z 1 

* 

*4  < • 

X 

uk  uj  x a 

mu  u 

•H  X 

M 

X 

> > a 

h a ujuj 

uj  in  <#  in 

> uo 

z 

© 

r* 

J o c 

Ui  X 

X 

2 

4 h ¥ 2 

a 

Z X X X X 

XX  • X 

c ir. 

u c < r 

c 

It:  Z.  3 <i  < 

t r r 

-i  a 

in 

in  x x-  x in 

CO 

* x in  in  x x 

in  in  in 

c 

7/69 

o 

ERIC 


25 


000  0009 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


o 

o 

o 


000  0009 


COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
33.485  seconds  for  central-processor  time  and  93.502  seconds  for 
peripheral-processor  time  with  a memory  useage  of  64,700  words. 
Chargeable  computer  time  was  $7.41. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $7.41  + $15.00  + network  overhead 
= $22.41  + network  overhead 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Stepwise  Multiple-Discriminant  Analysis 

EIDISC  NUCC068 

Vogelback  Computing  Center 
Northwestern  University 


Donald  G.  Morrison,  Council  for  Intersoci- 
etal  Studies,  Northwestern  University 

Richard  J.  Art,  Jr.,  Northwestern  Univer- 
sity 

CDC  FORTRAN  IV 
CDC  6400 

Deck  and  listing  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


The  basic  stepwise  procedure  uses  Rao’s  generalized  distance  sta- 
tistic1 to  omit  all  variables  that  do  not  add  significantly  to  the 
distance  between  groups.  The  analysis  proceeds  with  all  excluded 
variables  set  equal  to  zero  in  the  discriminant  functions.  Group- 
and  subject-membership  probabilities  are  calculated.  Discriminant 
scores  are  also  calculated  and  plotted  for  the  first  two  functions 
derived.  A histogram  is  used  if  only  one  function  is  derived. 

While  several  multiple -discriminant  computer  programs  exist,  they 
all  are  analogous  to  standard  multiple  regression  in  the  sense 
that  all  the  variables  are  included  in  the  function,  irrespective 
of  their  ability  to  increase  the  discriminating  power  of  the  func- 
tions derived.  It  is  quite  possible  to  add  to  the  analysis  vari- 
ables that  decrease  group  differences.2  As  a result,  discriminant 
functions  derived  by  the  standard  multiple -discriminant  methods 
can  often  be  considerably  improved  in  their  power  to  discriminate 
by  the  use  of  the  stepwise  procedure.  There  is  also  the  added 
benefit  of  working  with  fewer  original  variables. 
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The  major  question  of  the  stepwise  procedure  revolves  around  the 
choice  of  the  criteria  with  which  to  add  variables.  We  have  not 
used  the  F-ratio  method  of  stepwise  regression  analysis  but  fol- 
lowed Rao1  and  used  the  increase  in  Rao's  V (Ref.  1,  p,257)  as  the 
entry  criterion  for  the  stepwise  procedure.  (The  F ratio  will  not 
be  able  to  measure  the  increased  "distance"  that  a new  variable 
will  provide.)  Once  it  is  decided  which  variables  shall  be  in- 
cluded in  the  analysis,  then  the  procedure  follows  the  methods  of 
multiple-discriminant  analysis  in  the  reduced-variable  space. 

The  output  of  the  program  is  intended  to  give  as  much  information 
as  possible  so  that  powerful  discriminant  functions  can  be  derived 
This  includes  measures  of  the  discriminatory  power  of  the  derived 
functions,  such  as  plots  of  the  discriminant  scores  and  classifi- 
cation of  the  raw  input  data  of  the  discriminant  function(s).  Fur 
ther,  unclassified  subjects  can  be  classified  by  the  program  after 
the  calculation  of  the  discriminant  function(s). 

Briefly,  the  stepwise  procedure  uses  the  variable  with  the  best 
univariate  F ratio  (between-groups  variance  to  within-groups  var- 
iance) as  a starting  point.  Each  of  the  remaining  variables  is 
tested  to  determine  which  of  them  adds  the  most  to  the  distance 
statistic,  a generalized  Mahalanobis’  D2  described  by  Rao  (Ref.l, 
p.257)  and  referred  to  as  Rao's  V.  The  greatest  additional  dis- 
tance is  tested  as  chi  square  with  groups -minus-one  degrees  of 
freedom.  If  the  "best"  variable  adds  a significant  amount,  the 
process  is  repeated,  testing  the  remaining  set  of  variables  to 
determine  the  best  third  variable  to  use  in  combination  with  the 
first  two  selected.  This  search-and-test  process  continues  until 
it  is  found  that  none  of  the  remaining  variables  adds  a "signifi- 
cant" amount  to  the  distance. 

REFERENCES 

1.  Rao,  C.R.,  Advanced  Statistical  Methods  in  Biometric  Research 
(John  Wiley  § Sons,  Inc.,  New  York,  1952),  Chaps.  7—9. 

2.  Morrison,  D.  G.,  and  Art,  R.  C.,  Jr.,  "A  FORTRAN  Program  for 
Stepwise  Multiple  Discriminant  Analysis"  (Northwestern  Univer- 
sity, 1967),  pp.14— 25.  Copies  may  be  obtained  from  Donald 
Morrison,  Council  for  Intersocie tal  Studies,  Northwestern  Uni- 
versity, 1818  Sheridan  Road,  Evanston,  111.  60201. 
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USER  INSTRUCTIONS 
Description  of  Input  Data 
Control  Cards 


Problem  Card  ( first  card  for  each  analysis) 


Columns  Information 


1-2 

3-4 

5 

6 

7 

8 

9 

10 

11-14 

15-17 

18-22 


The  number  of  groups  on  which  the  analysis  is  based 
The  number  of  variables 
=1  if  another  analysis  follows  this  one 
=0  if  not 

=1  if  an  ungrouped  set  of  subjects  follows  the  last 
group  (0PT1) 

=0  if  not 

=1  if  a plot  of  the  first  two  discriminant  scores 
for  each  group  is  desired 
=0  if  not 
Must  be  0 (zero) 

=1  if  total  sample  wi thin-groups , between-groups , 
and  total  sums -of - squares  and  crossproducts  matrices 
are  to  be  printed 
=0  if  not 

=1  if  group  sums -of -squares  and  crossprod acts , de- 
viation sums-of-squares  and  crossproducts,  and  var- 
iance-covariance matrices  are  to  be  printed 
=0  if  not 

Chi  square  with  number-of -groups -minus -one  degrees 
of  freedom  to  limit  variables  entering  analysis; 
e.g.,  5.99  (punch  decimal  point  for  3 groups  at  .05 
level  of  significance) 

Percent  of  total  variance  to  be  explained  by  func- 
tions; e . g. , 99 . (punch  decimal  point) 

Number  of  subjects  in  the  unclassified  group  if 
column  6=1;  otherwise  leave  blank 


The  second  card  on  through  as  many  cards  as  required  (maximum  of 
5)  should  contain  the  variable  names  at  six  columns  per  name , 12 
names  per  card,  starting  in  column  1;  thus,  the  12th  name  is  in 
columns  66—72  of  the  first  variable— name  cards,  the  13th  name  is 
in  columns  1—6  of  the  second  variable-name  cards,  etc.,  as  needed. 
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For  each  group  the  following  cards  must  be  prepared. 

GrpruR 


Columns  Information 


1—2  The  number  of  variables  (must  match  problem  card) . 

Right-adjusted 

3-7  The  number  of  subjects  in  this  group  (right-adjusted) 


group le  Card 

1—72  Alphanumeric  group  title  (need  not  fill  72  columns) 


Variable -Format  Cards_  (3  required) 


Standard  BMD  float ing-point- type  variable -format 
cards 

NOTE:  Subject  ID  is  read  as  the  first  variable  on 

the  first  card  in  A-type  format , although 
not  counted  in  number  of  variables.  If  for- 
mat does  not  fill  3 cards,  use  blank  cards 
to  fill  out. 


Description  of  Output  (not  necessarily  in  order  shown) 

1.  For  each  group:  dispersion,  raw  and  deviation  sums-of -squares , 

and  crossproducts  matrices  (optional — not  shown  in  sample) 

2.  For  each  group:  means-,  standard  Aviations,  and  correlation 

matrix. 

3.  Total  sample:  within-groups , between-groups , and  total  sums- 

of-squares  and  crossproducts  matrices.  Labeled  W,  A,  and  T 
matrices,  respectively  (optional — not  all  shown  in  sample) 

4.  Total  sample:  means,  standard  deviations,  correlation  matrix, 

arJ  total- sample  size 

5.  Univariated  F ratios  for  each  variable  (standard  one-way  anal- 
ysis of  variance  F's) 

6.  Table  of  the  generalized  distance  statistic  (Rao’s  V)  from  the 
stepwise  procedure 

7.  Eigenvalues  (roots)  of  W l*A , trace  of  roots,  and  roots  as  per- 
cents of  trace 

8.  Eigenvectors  of  W_1*A  (discriminant  functions)  associated  with 


above  roots 
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9.  Scaled  vectors  to  show  the  relative  contribution  of  the  selec- 
ted variables  to  the  functions 

10.  Wilk's  lambda  and  F test  for  the  hypothes is  that  the  group, 
means  are  the  same  over  the  groups  in  question  and  the  vari- 
ables selected 

11.  Centroids  of  the  groups  in  the  discriminant  space 

12.  Dispersion  matrix  for  each  group  in  the  discriminant  space 

13.  Chi  squares  and  group-membership  probabilities  for  the  group 
centroids 

14.  Discriminant  scores,  chi  squares,  and  group-membership  prob- 
abilities for  each  subject — (not  shown  in  sample) 

15.  Plots  of  the  first  two  discriminant-function  scores  for  each 
of  the  groups  (optional — not  shown  in  sample) 

It  is  suggested  that  the  group  and  total-sample  optional  matrices 
not  be  requested  unless  necessary  as  they  require  time  and  produce 
output  that  is  often  useless  for  the  average  user. 

Error  Indications 

Error  messages  for  negative  or  zero  gamma-function  arguments,  bad 
inputs  to  the  plot  routine. 

Limitations 

The  program  is  limited  to  20  groups  and  50  variables  maximum.  The 
size  of  the  groups  need  not  be  equal,  although  this  is  somewhat 
desirable.  The  total  number  of  subjects  should  be  greater  than 
the  number  of  variables  selected.  The  number  of  selected  vari- 
ables will,  in  general,  be  less  than  (usually  J-J  of)  the  number 
of  variables  on  input.  Chi-square  criterion  for  selection  should 
allow  the  number  of  selected  variables  to  be  greater  than  the  num- 
ber of  groups  and  should  be  so  adjusted.  The  general  rule  of  thumb 
is 

groups  < variables  selected  < total  sub  j ects . 

The  discriminant  functions  are  derived  by  a solution  of  the  eigen- 
value-eigenvector problem.  The  resultant  functions  are  equal  in 
number  to  the  number  of  variables  selected  or  one  less  than  the. 
number  of  groups,  whichever  is  smaller.  The  statistical  signifi- 
cance of  a function  can  be  tested  by  a chi-square  test  (Reference 
1,  pp. 371— 378)  on  the  associated  root.  It  is  noted,  however,  that 
there  is  often  practical  use  for  functions  that  do  not  have  sta- 
tistical significance. 

continued 


S/69 


5 


000  00  10 


000  0010 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0010 


This  program  is  not  equipped  to  handle  missing  data  as  there  has 
been  no  standard  procedure  devised  for  this  case.  If  necessary., 
the  mean  of  the  variable  across  the  total  sample  may  be  used  in 
place  of  the  missing  scores  on  a variable  if  they  are  not  too  nu- 
merous . 

Job  Deck  Structure 

Job  card 
LIBRARY  (EIDISC) 

LGO . 

7-8-9  EOR 

(a)  Problem  card  for  first  analysis 

(b)  Variable-name  cards  for  first  analysis 

(c)  Group  card  for  first  group 

(d)  Group-title  card  for  first  group 

(e)  Variable-format  cards  for  first  group  (3  required) 

(f)  Subject  score  cards  (data  cards)  for  first  group 

Items  (c)  through  (f)  are  repeated  for  as  many  groups  as 
there  are  in  the  first  analysis.  Then, 

(g)  The  variable  format  (3  cards)  for  the  ungrouped  sub- 
jects. If  none  are  present  use  3 blank  cards. 

(h)  The  set  of  ungrouped  subject  score  cards  if  present. 

Items  (a)  through  (h)  can  be  repeated  as  often  as  desired 
for  a second  analysis  (new  input  as  the  program  will  not 
reprocess  the  data  from  the  previous  analysis) , a third 
analysis,  etc. 

6- 7 - 8- 9 EOI 

REFERENCES 

1.  Rao,  C.  R.,  Advanced  Statistical  Methods  in  Biometric  Research 
(John  Wiley  § Sons,  Inc.,  New  York,  1952),  Chaps.  7—9. 
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SAMPLE  INPUT 


M2^WTWWf8^11600*  cl0,sc 

LOO# 

03350110111.2599.  3 

SIZVLLSIZVLMPOPVLLPCPVLMPDENvMPcEMVMPGROWHFINSTaLITIOPLITIOSPREScOPRESJN 

NFWCTRRELMU$RFLMIXRELM12RELMI3RELCHMRELCAMLINHOMLINWHOLIRERACOLRAFINOCBI 

IDEDEVlDETRASFCEXNSECEXTSECEXMINAANOINAGEXOMPAOUONPAnMAFTRENVERPOWHORPOW 

3500010 

GROUP  ONE  COUNTRIES  WITH  AN  ACTUAL  COUP  OR  COUPS 

( A6/20X4F1 »0»X3F  1.0/4 XF1,0»5xF1.0»2X3F1.0»3XF1.0i2x4F1.0i2X2F1.0»X3F1  ,0/ 
Bx2F1.0i6XE1.0.2XFl.O/6X3F1.0tlOXF1.0»BXF1.0iAX2Fl.O/7XF1.0.17XF1.0) 


conleo 

2222A2A22112222AA1 Ml  12122222112212  CONGO (LEO) 
22221222222AA221 1 222222 122A2AA2 1222  CONGO (LEO) 
2222222AAAA22222 12221 22616622261 A66  CONGO <LEO> 
626222111222211 1 1 1 1 1 1 1 1126121622222  CONGO (LEO) 
212412224412222421222333211 11212166  CONGO (LEO) 
CAFRRE 

22224242211222244114212222222112222  CEN  AFR  REP 
22222222222442221222222222424431222  CEN  AFR  REP 
22222224124222221222122212126622122  CEN  AFR  REP 
22222222222266611121122255111122212  CEN  AFR  REP 
22214221442666442122242122222122422  CEN  AFR  REP 
BURL'NO 

2222424221 1222244] 14 222221 122112222  BURUNDI 
22222222222442221222222522424451115  BURUNDI 
22222224444222221222122515526651442  BURUNOI 
1 2 1 555222222666 1 1 1 22 1 222551 1 1 1 22221  BURUNO I 
22244221442666452522255522421221122  BURUNDI 
GHANA 

22224242211222244114212122212112222  GHANA 
2222122222M21221221222221424421222  GHANA 
222222241 1422P2212221 11212121 122122  GHANA 
22242142122211111121122255111122212  GHANA 
222141 22442421 442". 421 11 122222122422  GHANA 
NTGFR1 

22224242211222244114111121122212212  NIGERIA 
2222122222142121 1222222221424421222  NIGERIA 
22222224114222222222322111426631466  NIGERIA 
62622211122221111121111121122122122  NIGERIA 
21241222441666422233333321121221121  NIGERIA 
SUDAN 

2222424221 122?244l 141 121222221 12222  SUDAN 
22221222222442221222222212424422222  SUDAN 
22222224114221111222121212122222266  SUDAN 
622421 1112221H111111 66626622622222  SUDAN 
22216222646666466666622222222662666  SUDAN 
RWANDA 

2222424221 122P244] 1 4222221 122122222  RWANOA 
22222222222442221222222522424451115  RWANOA 
22222224444222221222122515526651462  RWANOA 
62155522222266611111122155121122221  RWANDA 
22244221442666452533355522421122422  RWANDA 
TOGC 

22224242211222244114222222222112222  TOGO 
22222222222442221222222122424421222  TOGO 
22222224124222221222122616622666666  TOGO 
66642142122266611121122166622622212  TOGO 
22216221442666466622266622222622666  TOGO 
UGANDA 

22224242211222244114212122222112222  UGANDA 
22222222222442111222222122424421222  UGAnoA 
2222222411 42222222223221 1 M2663141 1 UGANDA 
11122211122221111121111121122122122  UGANDA 
21241222441666422233333311555221121  UGANDA 
UPPVOL 

22224242211222244114212222212112222  UPPER  VOLTA 
22222222222442221222222212424421222  UPPER  VOLTA 
22222224124222271222122515526622142  UPRER  VOLTA 
12222222222266611121122255111122212  UPPER  VOLTA 
222M22M42666442122242122222122422  UPPER  VOLTA 


1 023 

2 023 

3 023 

4 021 

5 n23 

1 016 
? 016 

3 016 

4 016 

5 016 

1 012 
2 012 

3 012 

4 012 

5 012 

1 039 
? 039 

3 039 

4 039 

5 039 

1 077 

2 077 

3 077 

4 077 

5 77 

1 094 

2 094 

3 094 

4 094 

5 9 

1 0G7 

2 087 

3 Ofl7 

4 087 

5 087 

1 1 
2 1 00 

3 100 

4 100 

5 100 

1 104 

2 104 

3 104 

4 104 

5 104 

1 1 09 

2 109 

3 109 

4 109 

5 109 
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GPOUP  TWO  COUNTRlFS  wITh  AN  ATTEMPTED  COUP 

< A6/20XAF) •0»X3Fl,0/*XFl,0»5XFl.0»2X3Fl«0»3XF1.0»2X*Fl*0t?X2Fl*0*X3Fl .0/ 
BX?Fl.O*6XFl,O*2XFl.O/6X3Fl,O*10XFl,O*8XFl,OtAX?Fl . 0/TXF1 ,0 • 1 7XF1 .0) 


CONRPA 

2222*2*22112222**1 1*21222221 2112222 
22222222222**2221222222122*2**2122? 
2222222* 12*222221222 122515526622 1*2 
121222*21 2226661 1121 L222551 1 1122221 
222**221**2666**21222*2122222122*22 
ETHIOP 

2222*2*221 12222**1 1*1 121 222521 122 J 2 
22221 222222**2221 22222222 1*2**2221, 2 
11122*******1*212221222212122122132 
322222*2122211 1 1 11211******2222222? 
221 * **** **2******* 1 1 1 1 1 1 22222222*22 
GABON 

2222*2*221 122?2**1 1*2122222221 12222 
22222222222**222 1222222 122*2**2 122? 
2222222*12*222221222)22515526622122 
221222*212226661 11211222551 1 1 122212 
2221*221**2666**21222*2122222122*22 
SENEGA 

2222*2*22112222**11*212222212112222 

222212222226*2221222121222*22211222 

2222222*12*2222212221216166226221*2 

126*21*2122221111121122211111122212 

2221*122**2*21*222222*2122222122*22 

SIELEO 

2222*2*22112222**11*222222212112222 
22222222222**211122222222162**21222 
2222222*1 1*2222212221221 1 1*2661 1*11 
111*21*2122266611121121122121122122 
12222221**2222*222*2122222*21221121 
Tangan 

2222*2*22112222**116112122222112222 
222222222226*211 1222222221*2**21222 
2222222*11*222221222121515526621**2 
121*2122222221111122122211111122212 
2221*122**2111*2222221 1122222322322 


CONGO (BRA ) 

1 022 

CONGO(RRA) 

2 022 

CONGO (BRA) 

1 022 

CONGO (BRA) 

* 022 

CONGO(RRA) 

5 022 

ETHIOPIA 

1 033 

ETHIOPIA 

2 033 

ETHIOPIA 

3 033 

ETHIOPIA 

* 033 

ETHIOPIA 

5 033 

GABON 

1 036 

GABON 

2 036 

GABON 

3 036 

GABON 

* 036 

GABON 

5 o36 

SENEGAL 

1 089 

SENEGAL 

2 089 

SENEGAL 

3 0fl9 

SENEGAL 

* 089 

SENEGAL 

5 089 

SIERRE  LEO 

1 090 

SIERRE  LEO 

2 090 

SlERRE  LEO 

1 090 

SIERRE  LEO 

* 090 

SIERRE  LEO 

5 090 

TANGANYIKA 

1 09r 

TANGANYIKA 

2 09R 

TANGANYIKA 

3 09R 

TANGANYIKA 

..  . * 098 

TANGANYIKA 

5 098 
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group  three  countries  with  no  loups  or  attempted  coups  over  the  PERton 

(A6/20X4F1 .0.X3F1.0/4XF1 .0 1 5XF 1 . 0 1 2X3F 1 . 0 * 3XF1 . 0 1 2X4F 1 . 0 1 ?X?F 1 .0 1 X3F1  t0/ 
BX2Fl.O»6XFl,Ot?XFl.C/6x3Fl.O«10XFl .0 tBXFl . 0»4X?F1 . 0/7XF 1 . 0* 1 7XF1 . 0) 


CAMERO 

22224242211222244114212222222112222  CAMEROUN  1 n)4 

2?2?2222222A4?1 1122222222142442122?  CAMEROUN  ? ol4 

222222241 2A22? 22 1222 1221 11626631466  CAMEROUN  3 ol4 

62142142122266611121121121111122121  CAMEROUN  4 014 

22244222441666442122242111421122421  CAMEROUN  S nl4 

CHAD 

222242422) 122??44] 14) 122222121 1222?  CHAO  1 olB 

222222222226421 11222222212424422222  CHAO  ? 018 

22222226 1242222? I 222 12251 5526622 142  CHAO  3 ol* 

12122242122266611 1 21 1222551 1 1 122212  CHAO  4 olB 

222 1 422 1 442666 4 42 )22?42 12222222222?  CHAO  S OlB 

GUINEA 

2222424221 I22?2**1 14212222212112222  GUINEA  1 04? 

2??222222?5455?2 1222 222 2 1262442 122?  GUINEA  ? 04? 

222222241 ?422?2?1?22 11121212112212?  GUINEA  3 04? 

2??421 421222H 1)1121 1222551 1112221?  GUINEA  4 04? 

2221412244211 1 4?2?421 1 1 12222212242?  GUINEA  S o4? 

LIBERIA 

22?2424221122??44] 14222222222112222  LIBERIA  1 06? 

222222 22?? 122?21 1222222122424421222  LIBERIA  ? 6? 

21122444444221 2222223222121 11 12142?  LIB5991  3 06? 

22?2224?l?22l ll?ll 22 1211 21 122 12221?  LIBERIA  4 06? 

2221423244211144?' 1112222222212242?  LIBERIA  5 06? 

MALI 

2222424221122??44114112222212112222  MALI  1 o67 

2222222222244? 1 1122222221242442222?  MALI  ? 067 

22222224 124222?? 1222 1225 15526622 12?  MALI  3 067 

22255521122266611)2112225511112221?  MALI  4 067 

2221422144266644212224212242122242?  MALI  5 067 

SOMALIA 

2222424221 12???44]  14212222222H222?  SOMALIA  1 091 

22222222222442111222)21222422211111  SOMALIA  ? ooi 

?2?2222444422?2?1222]2211152663144?  SOMALIA  3 091 

12142111122266611121121122122122221  SOMALIA  4 091 

2224422244 122?422242 12222242 121 2 122  SOMALIA  5 091 

1A6/20X4F1»0*X3F1.0/4XB1,0*5XF1.0*2X3F1*0*3XF1.0*2X4F) .0i?X?F1 .0* X3F1 .0/ 
BX2F1.0.6XF1,0»2XF1.A/6X3F1.0*10XF1.0*BXf1.0*4X?F1.0/7XF1.0«17XF1,0) 

OAHCMEY 

222242422] 12???44i 142222222221 12222  OAHOMEY  1 o?fl 

2222222222244??? 122222222 14 2442 122?  OAHOMEY  ? 0?6 

22222224 124222?? 1222 1225 15526622) 22  OAHOMEY  3 028 

2222224212226661112112225511112221?  DAHOMEY  4 02fl 

22214221442666442122242122222122422  OAHOMEY  S 028 

NIGER 

2222424221 l?2?244l 14) 12222212112222  NIGER  1 076 

22222222222442111222222212424422222  NIGER  ? 076 

22222224 1242222?! 222 1225 15526622 162  NIGER  3 076 

6222221112226661112112225511112221?  NIGER  4 076 

2221422144266644212224212222212242?  NIGER  5 076 

IVOCOS 

22224242?U22?244114?12222212112222  IVORY  COAST  1 054 

22?222 2222244? 22 122222222 142442 122?  ).ORY  COAST  ? 054 

222222241 ?4222??1 222)21 31332662212?  IVORY  COAST  3 054 

22242122222221111121122255111122212  IVORY  COAST  4 054 

2221412244242144212221112222212242?  IVORY  COAST  5 054 
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CORRELATION  ANALYSIS  FOR  GROUP  CNE  COUNTRIES  WITH  All  actual  COUP  OR  COUPS 
NlIMfifR  OF  V4RTArLfS  s 35 

NMMRER  OF  SUR.IECTS  in  ThIS  GROUP  * 10 


correlation  ANAIYSIS  for  group  Two  COUNTRIES  WITH  AN  A T T r p r F I > COUP 
NUMPFR  of  VARTARI.FS  b 3S 

NIIMPFR  OF  SURjFCTs  IN  ThIS  GROUF  b 6 


CORRELATION  ANALYSIS  FOP  GROUP  Three  COUNTRIES  with  NO  COUPS  OR  aTTfmPTFI)  C.oitoS  ovm  iHf-  Pf  'TOij 
NlIMpFP  OF  VaPTARLFS  b 35 

NIIMRER  OF  SURjEC.TS  IN  THIS  GROUP  » <S 


continued 

i 

[ 


10 


5/69 


000  0010 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0010 


o 

O 

O 


.r  c s 
e C (V. 

^ if  rv 


X c c c 
,-H  o o o 
pr  tV  C C 


cr  4 
c 4 


c c c f\  c c c 

o X1  cr  o c c 

c a c x cr  c (V 


c ^ c c c x c 

e 4 e o o — c 

f\  4 .0.  (V  r\  ^ fV. 


C X X c c X 

c — — c c cr  r-  i 

!V  i»  rr  rv  c m pr 


C X X X X c 

, c -4  -4  ^ o 

(v  r r ro  ro  tv 


I C C C C | c 


.-4  ,-4  C 


I I I 


o 

o 

O 


"■  X 
c r x 
-i  o o 


r /-  ~ “ r ^ *r  x ■ ? x c — r *\  *\  tt 

Kccccr’cc  ar^u  o{\f^-rr(\rv.(\xrv..'\t^‘r^f^- 
^ 5 o : f.  : *07*  3—4  t 4 


: 4 - c.  r a -i 

e a.  a.  c r-  r-  a 

r>  ~ t * — 


I I I c 


C l I I 


— 3 r c ■;  c * c r c .■  c c “ c c c r r c c . TC-r*..  r'wC-. 

cccoccccc'iocccccccccccwrccc  ~ ^ - u 


c r r c r c #" 


c r r c c c c.'cwccr-r  crccrccccccc 


u 

a 


i c x 

3 C 4 
C X X 

X • • 

n r- 

a 


r-r-c  c c r ccu~Ncr-c^.r*cr-f^^^f^^r-r-r- 
C 400ccrccrn4cr4  C4  4 C 4 4 4 C“  4 4 cr  c*  4 
p^_4  O O o C O C if*  404  04  4 C 4 4 4 N 4 ^ N ^ 4 


V.CC^-C  I |c  |C|  •*-••  • • • I 


~ C cr 
\ c c 


K.  f»-  S.  <■ 

o c cr  4 

n n 4 


or 

u 

> 

c 

tn 

a 

c 

u 

c 

tu 

H 

Q 

X 


2 c < 
> cr  < 
2.  C i 
Ll  • 

c fV 

a 


IOC 

> o c 
zoo 

UJ  • • 

c tv  e 
a 


c C c c c c 
c e c c e c 
c c c c c c 


c c c c 
c cr  cr  c 
C C C c 


ccccccccccc 
cc  cccrcec.  ccc 
cc-occcoccrc  c 


c c c.  c c c 
c o c c c c cr 
crccrc  c.  c e,  c C 


c c c c c 

or.ee 
c c* 


ecceccc  cc  ccc 


ccccccccceccccc  cccccccc 


CCCCCOCOCCOOCC  CCCCCCCCCCCC 
eceeccccccccccccccccccccec 

ooooooooocooooooooooc ooccooooooc oco 


occocccc 
e c c c c c 


eccoeecoo 


CCCOCOCCCCCCCCCCCCCCOCCCCC 


r 


a 

c 


\r. 

a 


c 

z 


X c C 
-J  C C 

> cr  rj> 

a • • 

C fv  cr. 

a 


cccccccc  coc  c cooeetreecc.ee  o c 

ccccccccecccccccecccoccc  cc 

cccccococ  c o e c c o o c r-ccr  ocoee 


CCOCCC.  CO 

eccccecc 

c c c c.  r z r c 


ccccccc  ccccccc.  o 


c c c c c c c c 


•±J 

-4 

h- 

2 

6 

u 

UJ 

Ui 

a 

X 


_ o o 
o o 
> o o 
X • • 
ON  o 
a 


_l  X)  o 
> M4 
N • • 

*-l  — 

07 


ecccc  eooocoooecoococecccecc 
oc  ococoec  oecoooecceee.  eeccc 
oooeoccoo  oo  ooOeooooo 


oooeocee 
oc  o o cr  ecc 
eeeooc  ccoooc  ce 


000000030030Ci03000000'00000000*53333^ 


COI^CVOCN  i!  c P IV;  I)  i i'  C 

o n o 0004  ooc<-oorotoooc  f-«ooro«-*— •— «o 


aiooooohoC  omoooonoccx 

^5 


^ o O C)  O O 4 w i w , / ^ , — - 

rr>o  o o o o 4 # 4 «MX)\A#0NO4r\jf'Jfvjfr»r\itvixCxr  oororocox>rororor\j 


i-HOOOO  o i I 


l o 


o 

a 

cr 


J N X 

J X « 

> x»in 

^ N • • 


2 

C 


o x O O o O S oO'X>ox>Q'4X}ra-<4'6v£('r'{  X'OCX  cn  oc  xroeecx 
O m OO  O aOt><0^0*HO^-«  uCw  ov  ut  o h c c 00^4 

ofT)  oooono*-*^^  of?)  ^ffi^onroiniTin  ©or\jor>ifiif>in  orn 


rH  o o o o 


O I I 


>1  — 1 
I 


I — • 


2 

C 


a 

a 

c 

o 


u 

u. 

cr 


oj  n 

4 in 

^ N 

O p- 

n ro 

4 

IT.  ^ 

c 

tv  r»  4 

IT 

X N 

cc 

O' 

c 

r\j 

ro 

4 

IT 

— ^4 

— 

— 

m — H 

r\j 

rvj 

ru  r\j  rv# 

rvi 

rvj  rvj 

rvj 

rvj 

m 

tn 

ro 

ro 

ro 

to 

> 

_J 

X .j 

x r 

x x 

a 

kT  O 

z 

a 

IT 

k rvj 

ro  fC  X 

X 

c 

< u. 

1-4 

> 

< 2 

H 

X 

o 

K 

X 

X 

z 

3 

a 

cr  uj 

_>  > 

> * 

i- 

o 

o o 

M 

i— i 

•— 

— 

- X < 

c 

I 

a < 

s 

U- 

a w 

K 

K 

z 

u. 

c 

c 

UJ 

C 

x cr 

> > 

> £ 

X CJ  to 

«-* 

— tn 

to 

o 

X 

X 

r o o 

X 

U-  a 

KJ 

c 

K UJ 

UJ 

U/ 

4 

c 

4 

4 

a 

a 

> 

< • 

h 

n a 

a Ui  Ui  or 

z 

1- 

K Id  U 

jr 

•J 

-j 

-j  -/  -j 

z 

2 

ar  -j 

O 

\ki 

u.  u 

U 

u 

4 

4 

a 

a 

K 

a 

u »- 

»- 

— c 

C Cj 

C C5 

— 

►-  a 

a u. 

u 

li- 

u. 

ID  Ul  U. 

H- 

►- 

*-  c 

z 

c 

c u 

u 

u. 

Z 

Z 

2 

2 

U 

u 

X w 

C/) 

cr  a a a 

a a 

u. 

-j  a 

a 

z 

a 

ft 

a 

caa 

-J 

•J 

•J  u 

M 

1-4 

— cr. 

c/> 

to 

•*4 

M 

C 

o 

4 

> 

( 

5/69 

ERiC 


continued 


11 


000  0010 


mat  SFCrrow 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0010 


T 


Cr\fCCCCKC{>sCCsC  l-'  xf  C 'f  G © O C »£ 

On-H  C-HOCOOCTOTr^O— «0"^^0^-H-<O^H»~*00<-HOTlf'O^HOOOO^ 

Tnir  c mcoc  c ^ c nmir  m cr-nh  mr^rnomr^iTiir  nooivor'iririf.  cr» 


•—  | c*  c c c I c 

I 


• I I I c 


I I • © I | c I l I — 

I 


*'•  * X - c <_  c.  c c:  r r T “ c © r*  r'cc'vfTc:f\r\rr^Okf\' 

^coccc.'tcfv.ci-icccc.-^ccc.pHCcir  ricoo-r* 

->  0 C "O 


c <v  i'«j  rv  c 

O P-  (*■*  n r-n  C, 

>j  r n >o  *o  \j 


C ^ I I I , 


I I 


I I 


I * 
L * 
_J  • 

U ft' 

a 


'f  c c c c c c 'Tc'<rc'c*coK<rccv£‘oo'V'Voc-‘>r\c:o'v*vr\;v£>o 
•“  crcr-cc  <t  © <%.■  c —*  o c © © e c *— >oc  t Fi  cc  ff  i—<o 

' ~ - c ' ^ c — ccrccvivf'\cFvi:'-|\^«f^  rr  (v 


cere.  i c 


r n | | i i I 


I I 


r*“  m ri 

i-f  «*  c 

X tt  ^ 

-J  • • 


vCcoccc  kc  c c^cccc^cccvfcc  r*>c>cK<cc*fVfV<Cc 
— < cr  c c c c <tcivo-<ctco4  ooo^oo^-*»-<c  oof—  o c<  i-*  p".  r*i  c 
n(\jcocostc^f\;m^ofyj(\j>t  oN(vm(\if\jmmf\jomr>o(\jr>xCx£  mo 


r c c c l c 


c|  I l - | | 


I I 


C I | c 


I rH 


n c a 
■-  c-  * 
X IT  IT 


NNccc  cc  c tf-  r*  eNcr*  Nc  NKKKKKKKKcKc  cKKKKKK 
L-^cctrc  ocr^sfo^  c ^ 4 c sf  <t  >j  c ^ c c 4 cr^oc-t  oc  c c >* 
h-  ^ccccccifi^  c^cc^KNh  h. 

cccc^cIioisii^iiiiii  * c-loc  ••  •.••,• 


x rcr 
*-  r c 
I I ^ 


* S5?SS^c?Cfyooc  cf^  ccciecivft  eo<coca  <<  gc  o 
jr«ccccc  4 c N c r c c c c nJ  crcc  — ccrrrrocc.-oc:n-li~,_.-c 
00000^  o<frv,of>jorvjOvf  f\jr\jrvrnr\jr\jsc>cocrnrnoovDrnrn  r^rvj 


I *-cc  c c 1 

I 


c I | I I I 


I I I I «-  C I 1 c ~ I 
I I 


Kt  m tr 
Z r c 
1X4 

J • • 

u:  *■* 

a 


'C  OCOCCNC 


c >coccor>  ccc  »ccor\<rvjOO(7'rvjoorvj<vrv  * o 

^ 5 ccco-4  c(Vcp-occc^  c c c r-  c c r.  r c c a m c c m r r «-<  c 

T,  C C w.  c fc  N IV  m .M  r C V M c ^ m C:  C C f C ^ X1  C.  INI  f f m M 


C C C C |C 


C *“«  I I I H H «-H  «-H  I I 


I I 


or  o c 
►-»  c c 
u o o 
» • • 
'xi  M O 
7 


5 - cccooc  00000c  ooooooooocoooocoooc  00 
CCPCOC  o C C O O 0 cc  ooocoooc  ocooooooc  0000 
0 cooec  c cococ  ococ  00000000000000CO000 
•*••••••  ••  • • • • • • • ••  •#•  ••  • • • • • ••••  •• 

0 3 3 0 3 0 0 3 0 3 3 0 0 3 300333003000000003  0 03 


* r»  w 

h-t  *c  O 
(/>.«•* 
lu  • • 

CC  H 

a 


^ oor-o^ciMo  ooor-  ooo«»oc*>«oor»>«>oo*>«>*»'Oo 

n Moo  c c c ft1  o vC  o o rvj  rvj  rvjrvjrvjmrvjrvjmmrvj  ommof\jmmmmf\j 


loccclc  H ^ c 


I 


I 


I I I o 


o«i« 


c m ^ 
o m — 
(/>  n it 

(V  u.  • • 

cr  ^ 

a 


S2l«S«2^5XfV,C<NjC‘'C(VC  ^ C'f  C>f  yflCCMO^OCMC  O O C >T 

oriocooccr^n  o m o ri  o »h  h m OHHinmnoflDoomui  oo  o *-< 
in  xOoooooornxOoxoom  voommmirmmfuivco4irovCwiiMrinm 


c © c o c c 


I 


> 

-j 

ft 

it  a. 

-j 

* <J 

> 

5 

« • 

N 

U 

»— 

x in 

in 

HMm4ir'CK*ac»-(vim^in^Naa  ©^rvjm^ir^Ncr^  o^ivm^tr 

rafvjrvjfvjrvjivirocnnocnnorncn 

O * 1 UU  2 JkllDUDI-UJiUlL'  4 (9  4 4 nr  q 
I l l 9 *>  ir  I n 1.1  1.1 1 k n r>  ^ . . ‘ft 


>>>  ^ 1 DtflHHtfIV'Ul 

Maa  iLi^a  z* 

•-CCCCC*- 
vtaa&aaii, 


L.LT  r r * UU  * JlLMCUDMUtUU.'  IK  Q 

t t n ft  ? |J  .J  .J  ,J  r1  2 2 ^ ^ P 141  W U U U ^ Q •“a 
^ (Ll4.luU,kluluHNh02CCIl,U;lL22Z  2U.U. 

Jj&&zaattQ:aajjjuHNH(/)tf)(/)NHOo<  > 


O 

O 

o 

o 

o 

H 

O 


O 


continued 


12 


5/69 


000  0010 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 

000  0010 


V 


O 

rH 

O 

O 


c or 
Z X>  o 

4 H 

4 • • 

Z rM 


vC  CCCCCP‘-CTC.f\C  CCOr^CCOvCCCtX'V  C C r-  v£  C C f\  vf  sC  X Q 

0CG004  or-orroorpo  ^ o c © *-♦  c © ^ t oco^ocrn-— *— <•— *c 
m ooc  cost  o -t  m x cvj  c r\  o 4 (\  r\  rv.^j  r\j  tv  x X © e n m c c x rrr^r^rv 

f-t  C C c C c-  | I I c H I — t C-.  c^l 

t 


o 

o 

o 


TOO 

X o c 
JO  o 

o • • 

Ul  H © 

i r 


coccccoc 

ococcocc 
O 0 0 0 0 3 0 3 

o • • • • • • • 

occoccoc 


cooccocc 
c % ; C-  O C O C o 
00003000 


cccccec© 


ooccccc  r 
occcoc  oc 
•oooooo  oo 


C C ’ C c c c C (~ 


'T  c r*  rr  c - - 
ccoccc  c c 
000000''': 


cccoccor 


oXOtror‘Co?‘X<oXC'\  xoX'VfVorV'V.ccrX'-’-'C’crxoccrx 

xx*-«  ir.  *-*cecc©c,’X*~©*-cn.—  hcfccpit  ,f,  / X - 

U.XIT  fVr»r.  ncr-rc^r“Xfrr^l'»>crr^XfVXXfN<V'y*{:‘7CCtrrn,  r\  (\  f\  t 

llJI  * "crcccc  * C I cT  I I J C WC  II  I 

</* 


z p*-  tr  p*-p*-c<-ccp‘-cxp*-xp*-c0‘p‘-p*-p*-0‘0p*‘<7a“0‘ffpfc-cc,-csja3pfc-pfc- 

x x M ^CCCOCnCXCTCC^Cn  C J ? ? ? T T C c C ^ C Cl  I T a P 

h n ©no©©©'-i©*-‘mxrr©h»n^np*-p*»©p*-r'-nnm©©r*or’nnn©rr 

u • * ••••••••••••••••••••••••••*•••••••• 

L,  ir  i-  cecci©  c III  I 01  c*-c  I I I 

IT 


< c c 

z:  © c 

K C C 

UJ  • • 

C (V  c 


c cccccccccccc  ccccccccc  ccccccccc 
ococc'ccrccccccocceccccccccccccc 
C ©OCO©C©CC©©CCC©CC©©CC  cccccccoc 


c c c c 
coo© 
c c c c 


cccccccecccoccccocc  ccc  ccccccgoc  ccc  c 


>h-ff  X OOOOONOlcA'CC  C ©^•©COXCCfVIV  CCP*-XCC(VXXX  o 

u X c ,-i©©c©cX©P*-C’nccccx©©c*~©cfrPrccc.-ccrrp-**-f-c 

Ch4  n © © © © © x c4(MXf\iofM04(VJ(VJwnwNXX  © o m m © © x r,  n n r\j 

UJ  • • • •••••••••••••••••••••••••*•••••••• 

c H *-■  C C © © Cl  | I o r-1  I I-C  C f-  I 

IM  I 


hN  F' 

ff  X r 

tj  x c 

c • • 

z M ^ 


o (V*  © c ©cr*-  ©MX  e x © (V  M r*.  x m IV*  ©MM  ©©Me  aecivccccx 
c n c c ccccK#-x*-cr»'n,c*-r'r  o r-  r*  ccmc  a.  if  c r © ir  if  c «- 
lrx©c©©***,c*$nf\in©xx»»*-nxx.rxx  ccx^nrvoxc  m M r t 


ccc©  Cll  l © l l I I I I l < CIIC  H I 


u.  © <7  cfvocc  ©p^©Mxoxcrviap*-xrvrv©rvM©c(vc  ^©crvoocc  x 

< o x cwococeoKHirN©npioHinn©np)ccfnctircn©iriro»- 

cc  © ir  it  xcc  ©or*-  ©xnMnoxxp^nxxirxx  ©oxcrrMcoxc  cv  rv  ir  n 

j • • ••••••••••••••••••••••••••••••••••• 

OM  H 0030  Oil  • O | I I I I I I Olio  H | 

u 


x n a> 
an© 

UJ  CD  X 

ec  • • 


x oooccNootXoocc  p*>©c©xoorvrvo©crrvoc(\j(v(vx>c 
•-»  © © © © © x oiMo^oo©oxoe©HO©nn  ©oo^noonnn^© 
niMOOOOXO^MniMOOMXMOOnoOXXCMOP-XOCMXXXnCM 

• © © © © I O O H | I I Hfl  H H ||  C © ||  || 


on®  x cc  c cop-  c©  © x©  c-  © © h-  © c © x cc  iv  M © c a*  rv  © e tv  M m x © 
xno  nco©o©4  0W©Hoooox©ooH©onnoc(pno©mnnHO 

sop  x n<Moor>ox©«-4Mn(MooMX<uoonooxx<MOP*'XOMXxxnM 

n 2 • • • i • « • • * • 

NH  I © © © © I © Oh  I | | hh  hh  | | O O ||  || 

-I 
Z 
c 


u 


IL 

(/) 

hA'HX 

it  « a 

* 

JX  JX 

x x x x a 

K 

a ir  uj 

-J  -1  -1-1 

>>lPO 

X 

« x c 

> > > > 

X X O X)  ^ 

X 

> X • 

NNaa 

6j  u a z k 

u.  ►* 

o c e »-  »- 

a 

X (/) 

«/i  </)  a a 

aaauj 

©*-*rvinxirxp*-«a  c h«  t\j  tr  x 

H H H H H H H HHH(VJ(\J(\J(VJ(VJ 

irczatTKojnzx  x c x u.  *-< 

OUNH3HHHX4CZir 

H^n/iui  i l i uu  i jiusiu 

p-  uj  k.1 1 j j j jj  jz  z cr  -jo 
Httauu.ujuuuu^H*-c2 
jaazsaaaaa jjjch 


it  x p*-  cc  a © *-  tv  n x it 
MMMMMnnnnnn 

>«Z*-ICXZX2> 

u:  a x x m z u>  o o u1  c 
oi-ujufu^  u>«  4a  u 
uuoucxxac&t-a 

C C li  U ii  2 2 X 2 k k1 
HH|/)|/)(/)hh0  04  > 


c 

5/69 

ERIC 


continued 


13 


000  0010 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0010 


R MAT  SFCTIflN  4 


VAR 

TNaGEX 

OMPAQI; 

ONPAI1M 

OF  TPFN 

VERPnw 

MFAAS 

1,333 

1,333 

1.667 

1 ,467 

1.B33 

ST. REV 

,5lf» 

.51* 

.514 

.416 

• 40R 

STZVLL  1 

,500 

,500 

-.500 

1.000 

-.316 

ST7VLM  ? 

,632 

-.316 

,314 

,316 

.200 

POPVLL  3 

0,000 

0,000 

o.ono 

0.000 

0.000 

POPVLM  4 

0,000 

0.000 

0.000 

O.ooo 

0.000 

POEKVM  5 

n ,000 

o.ooo 

0.000 

0.000 

0.000 

PDEPVM  4 

0,000 

o.ooo 

0.000 

0.000 

0.000 

PRRCWH  7 

,707 

.707 

-.707 

.707 

-.647 

FTNSTA  r 

0,000 

0.000 

V.000 

0.0  00 

0.000 

ITTinp  9 

-.*72 

-.109 

. ) R9 

• 1 R9 

.1?0 

LTTJP5  10 

-,316 

• • 3 1 6 

.314 

.316 

.200 

PPESCO  11 

.25  o 

-,500 

.500 

,5n0 

.316 

PRES  TN  12 

-,316 

-•316 

..314 

.316 

.200 

NEWCTR  13 

0.000 

0.000 

0.000 

0.000 

o.ooo 

RELPHS  14 

-.63? 

-.63? 

.63? 

-.316 

- . 2o0 

RELPIX  IS 

-.63? 

,316 

-.316 

-.316 

-.200 

REIM2  16 

,707 

.707 

-.707 

.707 

-.647 

RELPI3  17 

.316 

-.632 

.63? 

-.316 

1 .ono 

relchm  ir 

-.63? 

-.632 

.632 

-.  M6 

-.200 

RELCAM  19 

-.63? 

- ,63? 

.63? 

-.316 

-.200 

LTNPOM  20 

-,5r  o 

-.500 

.500 

-1 .000 

.316 

ITNhMO  21 

-.63? 

-.63? 

.632 

-.316 

-.200 

LIRE9A  2? 

-.63? 

-.63? 

.63? 

-.3)6 

-.200 

COLRAF  23 

1,000 

.250 

-.250 

.500 

• 3)6 

INOCAI  24 

1,000 

.250 

-.25n 

.400 

.316 

IREREV  25 

.63? 

-.316 

.316 

.3)4 

.200 

IHFTBA  26 

0,000 

0.000 

U.000 

0.000 

0.000 

SECEXN  27 

-,309 

-.389 

. 3B9 

.097 

-.307 

SECEXT  2R 

-,250 

-.250 

.250 

.250 

-.316 

SFCEXM  29 

0,000 

0.000 

0.000 

0.000 

0.000 

INAANO  30 

.632 

-.316 

.316 

.314 

.200 

INA6EX  31 

1 ,000 

,250 

-.250 

.500 

• 3 1 6 

OMPAOU  32 

.25* 

l.oor 

-i.noo 

.500 

-.63? 

Owpaom  33 

-.250 

-1.000 

1.000 

-»5oO 

.63? 

AETREN  34 

,500 

.500 

-.500 

1 .000 

-.316 

VERPOW  3S 

,316 

-.63? 

.63? 

— .3)4 

1 .000 

continued 


14  . 5/69 


A 


000  0010 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 

000  0010 


o 

o 


IT 

o 


o 

o 

<* 


c c 
c 


cceoeccc 

oooooooo 


©eeeeeoe  ccccoccoococ  c 
ooooooooooooooooocooo 


co  o vf  4?'iV('£Ha(rcrirHff'r<ccaHH(\j^rHCirM(ni\n  ^ o cr 

*-H  I H O'  (J1  H (V;  H H f\J  r<  H I pH  *-<  C <“<  «-<  I ph  I 

I 


o 

o 

o 


!*•  r ; pH  "T  *'*  •'- 

\L  r O C C C C C n C Fi 

ON  © O ,f  ^ ♦ M T -C  -*0 


C ' '‘r"  C *»-  S-  H (r  v (f,  Y 

c.  m n o * <*.  c r,  ^ i i m r, 
c 'n  t 4-  r 4-  'vj  -n  *- 


I pH 


-<  - c y PH  ■ 


<1 

n 

PH 

o rH  o 

c 

c 

rr\ 

o 

c: 

K_ 

fP 

© 

r* 

**> 

c- 

o 

rPt  rv' 

o 

C 

C“ 

O N 

o 

m *r\ 

N 

'T' 

o 

N 

n 

PH 

O PH  O 

C- 

v ' 

T) 

c- 

C 

vC 

PH 

c 

vf 

PH 

© 

c 

PH  pH 

* 

c 

c 

© 

c * 

* 

PH 

© 

PH  fP 

c 

H* 

pr 

c 

If 

1/ 

nT  r fV 

rv 

- 

K 

r\ 

r\ 

T 

- 

v/ 

* 

ip 

*v* 

(V 

T PP 

T 

rr 

4 

fv  •» 

* 

r 

fT  N 

» 

sf 

'X 

? 
►— < 

(V 

(V  I 

l 

_ 

r 

— 

r- 

P-  pH 

| 

1 

pH 

1 1 

1 

4 

Ik 

1 

1 

1 

1 

1 

1 

1 

x 

c 

X 

<r 

a 


C COCCCCCCCCCCCCCCCC'CCC  CCCC  CpCCCC'CCCC 

o cooccccccococ  OCCOCCCOOOOCOOOc  o c o c c 

»C  ri\OsC  ^HCC^O'ffHXinHHO'OO^aO'DC  4 0“  OIT  I M N Cf  (VI  4 O <H 


(V 


If-  r ^ I 


H (\  H p*  P<  (V 


r c (\ 


r i j ^ 


> 

x 

UJ 

c 

a 


c cocececocccceoeececcoccccee  eeceece 

C C © O © Occoc  COCOCC  OCC-CCOOOCOOC  OC  C c cc  c 

p,  rtMf  h 4 rr-<r,c^^c4  e © n «#  *4  <**4  4 com*^  mm  4tr  •-< 


o tr 


h .h  r (\ 


1 C'CCCOCCCCCOCCCOCCOOCOCOCCCOCCCCCOCO 

> c cccccwccccccccccocccocccocceoccccc 

2 HHMnHH<ow4^nH(*ioH^4oon44i*>4#oo(M®MV)W4ifH 

UJ  

C H I cvi  tv  i l • I cif  i c c h h (r  ft*  i o p-  i i i h h 

(Li  i II  i 


I n m c n o cemocmmemma 

«j  nnenocop’  censor*  no 

> xtiftififorooci*iof»ue 

a.  

O (\j  rH  m I I tn  (\l  HH  pm  | (VC 

a i 


o N N N o c oc'NNr^or'NN  c-  r*,  rn  c 
o*ftftcccc-**ror**cmc 
c^iHooircci,nc^H^c,»u  tn 


rvj  I I HHp.  I fVi  «-H  (*)M  H I r«  H H4  H 

III  I I I I I 


-J 

> 

X 

o 

(L 


o 

o 


o c c o 
o o o o 
rn  a tn  n 


ooccooccccccoocccc  occcc  cecccc  o 
OCCOOOCOOOOOOOCOCCOOOOOCCoOOOO 
N (\J  oc  ac  h ^ h c (T  Me  ooHMwafVja:  oc«c  ^hc^ivjit 


I I 1*3  I o o ||  H | 3 H | | | | 


& n no  no  ocnnooNonooNNN  © n m ©nNNNnnN  on  © c r*. 
«j  •c«fionoooi*)0)oo\oor)ootC4«oonnor)\o^«i*)n«o«oootC 

> mNpn®p*pHp*inK»"*pn©pnpn*c»p,*<vj'C*c®(Vj(\j®N©»"*p*in^PHnpHft©o 

Kl  

M l-H  PH  pH  pH  pH  pH  | PH  pH  | H H <#  PH  PH  pH  pH  | (\J  pH 

V)  II  II  | 


X Z 
C 

a ►h 
H N* 
4 O 
Z Ik 


> 

Kl 


W 


K-  N O PH  O OCPHNOCKON  OOMHPHCPHPH  OPHPHN  NPHPHPH  OPHOCK 
« 4 c no  ocn^oo4)o4j  oo^ummomn  onru/onnn  on  © © « 
KlftMDHpMflHO^P'M'HOCT^  © PH  PH  N-  ft  ft  P)9N«04)pHU)OQ)(n^t/1h 


♦ H (VJ  (VKV'pHpH  pH  | | PH  PH  pH  PH  (V  | | | | «#  (\|  | | | P (\j 

I III  || 


i/> 

pH 

cv 

n 

* in  * k a 

9 o 

PH  (V 

pi 

♦ 

in  «c 

N 

a a 

c 

PH 

IV 

PH 

♦ in 

3 

PH 

pH  pH 

pH 

pH 

pH 

pH 

pH 

PH  pH  (\J 

(VJ 

AJ 

(VJ 

(VJ  (Vi 

O 

-J 

z 

•> 

z z 

z X 4 

a in 

c z 

ft 

i r, 

X ft 

m 

z z 

z 

o 

4 

X 

p-  > 

UJ 

H 

or 

-i 

J 

-j 

— J > 

>i  h 

o c 

u •- 

*« 

“ 

PH 

PH 

PH 

X « 

c 

X 

ft 

ft  X 

-i 

*» 

s 

> z 

* U VI 

PHI  pH 

V)  V; 

u 

X 

X 

X 

X 

UOl 

X 

X 

X 

o o 

o 

Z 

> 

KJ 

Q 

a w Ik  a z 

1-  1- 

UJ  Ik 

V 

-j 

-I 

-I 

-J  -J 

z 

z 

a 

-J 

O X 

c 

*p 

k- 

C 

c c 

c <r  fr- 

P- 

a a 

Ik 

Ik 

X 

X 

X X 

N» 

p» 

p» 

c 

z c 

a 

X 

V) 

l/S 

& 

a a 

et  a ik 

-J  -J 

a a 

z 

a 

a 

ft 

ft 

a ft 

-J 

-J 

_j 

u 

PH  M 

* N ft  0^  O P MH  4 If 
(VJ(Vj(\j(\jpHnnpHnn 


ft  X X KZUlCCL'C 

i-  uj  uj  ik  < 0449  a 
kuuu<4an»-a 
C X X X Z Z 2 Z Ik  Ik 


5/69 


continued 


15 


1 


«*W 


000  0010 


MAT  SFCTTHN 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0010 


2 

C 

T 

Z 


r cc^ccc^Kcr.  cc  c r-  c m c c r c r or  ©rKor-rrnrfn 
e o o vf  o o cr  sT  vf  c ^ocoiof'loc^m'Oo^  ofnom^O'f  f'in'nro 
^ cCr-^^n  ^rorv  4 x ro  m ^ u~  ^ cr  ocooi/iifvMTfOxcJipvf  MV'  c n 


(V  1 

1 


1 1 1 
1 


r*  r-4  (T 

I 


I rH  | | | 

I 


*~r*^r:r‘,rcr<* 

iioictcn^ 


c c r criccr,^  x 


*-♦>*.  o m c c *•* 

>c  'f  c x >«£  rrx  mmx  omocm 
0^  nc  x,r)x,'n‘r)'0  s *n  o » •*! 


I 'Z  rr  ^ vr 

I I I 


/n  rv 

I I 


H — I 

I 


X 

c 


li. 

a 


I*1  yf  C «f  C 

r * r r c 


r - 
* c 


r c r c 
r c r c 


o r*-  ^ ck  k ms.  m ns  o "n  o c fi 

ri  x vf , c vf  vf  c n£  sf  rr  vC  rr  ro  'X  c r,  o e m 

t ^ >x  c vt  >r  r ^ vf  ^ *r  r ^ v£  c r © c r. 


— c 

I 


r r-  r- 


| r.  f*  r-  r-  ^ si  r-  F-  »-  rr  /\ 

III  II 


1 r — 


— 1 r*  - 1 
1 1 


y 

-j 

u. 

a 


Kh-c  ccccc  r cKr*‘C-JrrrrrrifOKKc;Kr»‘Cfrr  cn  ^ m»*  nr 

>r  yf  c cc  coorcr^c  yfyccrmr^^  o sc  mor'mc'mvfscmr^m 
c rv  oc  e * .*  yirvj(r*-**-»irT'Cir^  ^nnoirirnomrflOHniHrKMViffM 


r<  H r \ r<  ri 

I 


1 1 1 r f>  h 

1 1 


1 1 •—  r 1 


1 1 


I I I I (V  fh 
I 


(V 

H-4 

X 


uj 

cr 


CCC  CCCCC  CCCCCCCC  CCCCCCCCCCCCCCCCCCO 

00c  coeeecc-cc  occc  ©coeceooocococccoc© 

^r-\'c«<c-*a4ffM'-'(virNHacoao'(7ff4^cioMMK«a|40H 


« H I O I I (V 


\ H | iM 

I I I 


I I 


I *■— < ' 

I I I 


X 

-J 

u 

a 


c c ©r  © c e r rorcccrKeKe©Kr*-Kcr*  ©reKromrKKto 
cccrfcccrrcrccc^c»fcc^vc<fcccrc<tncrri<'m 
cr  sc cn  tfHHHiraHo4n^(\iHirocnirirnoHnir®HwiriroH^ 


(V  IT  1-1  w-»  w*  | 

I I 


(V 

(V 


1 #—  h it  if  1-1  cr 

11  1 1 — 


I CV  IT  fM  (V  IT  <V’  CM 

I III 


tfj 

z 

-J 

kJ 

ar 


k mo  n c o o m © c k or-oor-rrnGrrr  cn  nr  nr  Nn  o r*  o c r* 
sC  r © r © cc  c r.c  © ^ o *c  © c ycrncrrcnrifryt  f,  o yf  c c%c 
i^.onoo^oni/ioHc  c .r  n **1  *▼>  1/1  cc  x ld  m rr  ^ x so#— xiir»— 


c*  I c o 


1 c h 1 1 1 nn 


H M | «-4 

I I 


I I 


I I 


u 

r 

u i 

z 


c ce  ooooooocccococcooococ  ocoooc  oooco 
O CC  OOOOOO  C'  00c  00000000000  occooooocoo 
nnHirnrtC'CH'H  i*n  a o m cv  ococH|\K\icra>(voc4  <r^'#ccvirrn 


l l 


l l 


| I ~4 


o ru  1 

1 


1 1 1 


(/> 

UJ 

DC 

a 


r roncccrtroor  © r oc  rnn  onn  cnnnr  nnn  one  or 
*©  sCornooorr^coo’roNCoo  yen  n onnonnn«nnnonoo4) 
k oMHHHHo^M\inH^Hi/)nnn^4na>  f>j  rn  mur  cc  in  »<>  it  cm 


m CM  CM  -f  I I (Vi  h h | 
I 


I I | H H I IT  (VI 

I 


I ~ I 
K 


I CM 


C 

u 

tn 

UJ 

a 

a 


o cornoocr-  mcKc  c omcmocrnmrnoK  onorrorrnnn 
o ocncoo^nc^ocononoonnnoc  ono««o4i4innn 
k nH®nn®o^*i/irHoo(M  • o o f\j  cr  cc  ru  m o ru  rui— • o o h co  o 


1 11  n cm  1 

1 


l 1 - 


cm  m 


1 ^ 1 


a 

m 

> 


IT  <C 

k a 

aonivin 

* IT  *£ 

rcc  a 0 

(V 

m *# 

If) 

«£  K 

«• 

cr  0 

nivin  # 

\f) 

H H H H 

H 

H H 

hh  H(\l 

rvi 

cv< 

(V  CM 

CM 

CM  CM 

CM 

CMfn 

nnnn 

m 

X X 

x « 

& in  c z a 

in 

K (M 

n x x x 

0 

< 

b.  *- 

> 

< z 

1- 

ZOMDX  Z 

3 

> > 

3 H- 

c c C r h 

»-4  •>> 

*-i  < c 

X 

a 

< cr 

Ik' 

a k 

K 

K Z 

Ik'  C O UJ 

c 

* X 

c in 

hf-wuio 

X 

X X 

x 0 0 X 

M 

Mj 

x 0 

L 

r-  ui 

UJ 

bj  < 

15  41  41  a 

a 

hJ  QJ 

a 2 

r r uj  k > 

-1 

-J  -J 

JJ  JZ 

z 

cr 

-10 

Ikf 

lk<  u 

w 

u< 

< a a t- 

a 

c c 

c *- 

a e u. 

u. 

b.  Ik 

U.  It*  b.  ►- 

r- 

¥~ 

c z 

C 

c b. 

b. 

bJZ 

Z X S Ik 

Ik 

a a 

an jjaa z 

a 

a a 

a a a j 

-1 

-1 

*<4 

+*  V) 

b> 

ink-  noo< 

> 

o 

o 

o 

o 

o 


continued 


1 

J K'*  r*'fc'* 


16 


5/69 


a 

ERIC 


J 


000  0010 


000  0010 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0010 


c rrrwcKoccrr.  ccr-crccr^r-crrrcr^p*.^ 
7 m x o X»  co©'riroe©mer'cow'4>  r c ^ 'r,  o -c  ^ 
cr  ‘Lpr—rorL^— x x x x r-<  x — > u 


r N c r c o h* 
^ X c m o o x 
<t  s 4 m o 4 


l l i 


r-i  i 

l 


I I I r (V 


1 I 


X 

Jj 

c 

'x 

KT 


r,  r.  crcccrccxrexriecr.  r x zee  c < x x cr.  r x o r-  r c 
rr^t'otrrxi  rt:c\if>4,-»-«vii*)'T>rvv:h\jT  -«£C\j*'s“J'r.C'V 


- f l f ~ 


I ^ — -v  | 

l I 


^ | _ — — 

I ill 


u 

u. 

\r 


or,  or  n C C-  C h*  O ^ C *■“  *-  O "r  nr«s.  c ^ /ir  ~ *r  ^ or  s»  k.  ^ 

rrcceoccXcXrc  X X C.‘  ^ r ?*■  ?*■  ft,  r C r x C r.  r*  ^ X X X 

•-  ir  < c |\  \ t <>  t r\.  r\  - 4 X t r\  — * 


(\  r-  (VIII 


«-  *■*  (\  I 


I r-  ^ | | I I 


- r-  r-  ( *“  *“ 

I I I 


UJ 

U 

u. 

in 


Nh-crc*  crriKcoh-c  rccrKKcKKcKrr^rKr  err.  oh* 
x>xcr.  oocrxoex'e  r oorxxcxxoxnrx  r x r c r c o x 
iOhofi  ocif  r'xironoa  iT'ir-ft'C'fo-'ncxi^H^xT  o r cr  o ■— » 


*-  * if  (V-  *-  - 

I I 


1 r r rv  rv  x »-  l 1 *j  h 1 (V  * r-  i\  (\ 

1 11  rv  1 1 1 1 


nc 


u.< 

c 


k k c *»  c c c n c crrcKrcc  r r c eecrrr-cNN  r e h*  k c 
xx>oX'ecexee'*'roxrocrnreoe  c r •*'  r c x X r c x>  x c 
vt  *— 1 c x c c-  c x c err  c F-rcinrracocif  o cr  a re  X x <—•  ^*  c 


1 I e 


I • O C (V  (V  I 

I I 


1 rv.  c 

1 


> 

u 

a 

w 

o 


r N c h*  erch-r  cc-rcrcerKK©KNerh*rrh*  k k eh  c.  o r 
rx  ex  cccxrccrerccrx  xcx-xerxrrx  xx  excor 
h‘©ocx)<t'$chaD(J'»-*<\}fvj(\ir>*-«chO‘Xx>r>iruiNcr(vi(raccca'<*f^<?‘crir(vi 


I ^ I l rr 


I Hf-  F. 

I I I 


rv 

1 


(V 


r 1 1 1 1 


r — 

1 


a 

u 

c 

? 


r>  r,  © c © © e © r © n r © r k © n k h-rrrorroh*  r»  c r*  k k h»  rh* 
rreoccccrcxrorxcx  xxrrrerroxr  crx  xx  rx 
>h-rvo^«txrv'5'^xj'rx^<^xc  x'vrrv 


1 r-i  cvj  rv  fv  C4* 

I I H 


r)FHF-F-7«nr(vrv 

1 1 1 


<r  ^ c x 
1 1 r rv 


rv  ~ ^ 'v  rv 

1 1 


y)  4 

1 


u. 

< 

cr 

-i 

o 

u 


ooe  e eoc  ooococ 0000c  ocooooc  oooeooococ 
oooococ  occeoocococoocoo  c cooooc  coco  c 
r>  uc  a in  rn  r cc  >4(V(vo‘fno*inr>ttr©e4(vrv*  w mt  o 4 :>  x?  <7  >-«  h on 


1 4 


nr,  t)  t)  ^ t)  H M | 

I I *-»  I I I 


HHt  H'nm  I >C(J  t 3MMO  I -*  ' 

1 h 11  1 1 r.  r 11 


*v  o <t  n 

1 


a 

u J 

oc 


n r*»  © c © © e on  oninoniN  r-  n n c c*j  h ok  r»  or,  r»  k r-  k k 

rrcoooooxoripnorxoxxxrnriorxoxropnrxxxx 


| H | H HH 

• I 


I I 


in 

1 


r*n  rv  (V  X X 

I I 


o rv  I h 1 

1 


O mmocooocNonr-orNoNNNnrrfncr.  h-oNnornr  nnnn 

x rnrnooococxornniornxoxxxrrrorxox'  r>  orrxxx'x; 

* 5>rvnMo4'#^xoHH4(\ja;iP7ir»oxir44(MairoH  « rv  x h4  rvj  vcn 


C 


I H | H Hf 

I I 


I I 


I I HH 


(V  (V  X>  4 

t I 


© rv  1 fh  1 

1 


fh  rv 

1 


o 

u, 

V) 


n a 

X > 


h ^ n 4 if  «£>  a o*  o — (v  m -4  it  %o  n re  a o — rvr^mxNa  <r  c-  fm  cv  n 4 in 
MHH»irHHHH^(-i(vr\jfi;r\j  rv  (\m\j  (v  (\j  rv  r r>r>r>r>r> 


continued 


5/69 


17 


Xv.st> 


000  0010 


000  0010 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0010 


W MAT  SECTION  4 


VAR 

tnagex 

OMPAQl; 

ONPAOM 

AK  fWFN 

VFIMPOW 

5TZVLL 

1 

-.800 

-.533 

-1.600 

-2.500 

.747 
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,300 

,367 

-.900 
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-,6oo 
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-.200 
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.7nn 
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-1.333 

-4.H13 
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,600 

.100 

PnPMVM 
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1.400 

,SoO 

• loo 
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-l . loo 
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-1,067 
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-1.133 

-4,133 

.800 
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-1,667 
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-.133 

.711 

LTim5 

10 

-1.200 

- ,800 

,600 

O.noo 

.900 

PRCSCO 

11 

,067 

-1  .067 

.133 

.633 

1.011 

PRFSTN 
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-1,533 

-.600 
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-.111 

RFUCAM 

19 
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-.311 
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.233 
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1.111 

.611 
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.133 
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.647 
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22 
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CfturjAF 

23 

2,900 
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-4.700 

7.0  00 
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tnocri 

24 

,867 
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1.113 

1.247 

mcnev 
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.967 
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-l .211 

IOETRA 

26 
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n.ooo 
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27 

-2.000 
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2R 
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-1 .447 
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29 
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30 
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-.100 
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TOT  p SFCTION 

4 
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VAR 

TNaOFX 

OMPAQl 

ONPAOM 

AFT*FN 

vpnPnw 

o 

MFA6S 

1 .318 

1 .500 

i • 7 r 3 

1 .616 

l.em 

o 

ST.RFV 

.477 

.512 

.429 

. 7?7 

.395 

o 

STZVll  1 

-.162 

-,09P 

-.370 

-.350 

. 1«* 

o 

ST7VLM  2 

.095 

,10P 

-.224 

-.333 

.256 

POPVLL  3 

-.319 

- .21 » 

-.118 

-.112 

.*63 

POP VIM  4 

-.371 

-.293 

-.370 

-,fe?5 

.*37 

pofisvm  s 

-.013 

-.397 

.417 

.170 

.156 

POFMVM  6 

-.013 

-.397 

.417 

.170 

.166 

POPCWH  7 

,528 

.375 

-.017 

.092 

— . 1 ?6 

PTWSTA  0 

-.239 

-.20* 

-.3*? 

- .60  1 

• 2*1 

LTT10P  9 

- . 264 

-.123 

V.000 

O.OftO 

• 160 

LTT105  10 

-.122 

-.193 

.036 

.033 

.197 

presco  H 

.048 

- ,09P 

.096 

.06? 

• in* 

PRFSTN  1? 

-.160 

-.153 

-.069 

-.OH? 

• 516 

NFWCtR  53 

.149 

.21P 

-.118 

-.11? 

-.103 

PFLMUS  14 

-.123 

0.000 

.206 

-.162 

-.1*9 

PFl>TX  1* 

-,2Pn 

.261 

-.619 

-.in* 

• 2?6 

RFl>!2  ns 

.138 

.325 

-.294 

,l«l 

-.266 

PFLMT3  17 

-.020 

-.20* 

-.069 

-.*57 

• 2*1 

PFLCHM  lfl 

-.123 

0,000 

.206 

-.162 

-.1*9 

RFLTAM  \9 

-.l?3 

0.000 

.206 

-.162 

-.1*9 

LTNhO*  20 

.1*4 

0,000 

.266 

.2*1 

.22? 

LTNHHO  21 

-.013 

-.397 

.7  43 

.170 

-.  1P7 

LTRFRA  22 

-.013 

-.397 

.733 

.170 

-.157 

COLPAF  23 

,239 

,*0P 

-.399 

.31* 

• 0?* 

IW0CR!  24 

.094 

,2*0 

-.443 

.179 

.113 

iofhfv  ?s 

,69  0 

.236 

.266 

.573 

-.359 

IOFTPA  26 

-.319 

-.21  P 

-.110 

- ,7?6 

-.103 

SFCFXN  27 

-.261 

-.39? 

.on 

.009 

. 37fl 

SFCFXT  2« 

-.458 

- ,*0P 

-.069 

-.170 

.505 

SFOFXM  2 9 

-.370 

-.10* 

-.224 

-.333 

.266 

INAANO  30 

.013 

-.132 

-.101 

.017 

.157 

TMA6FX  31 

1 .000 

.293 

.139 

,*n7 

-.15* 

OMPAOll  32 

.293 

1.000 

-.642 

.266 

-.*71 

1 

OWPAOM  33 

.138 

-.5*2 

A. 000 

• 1 P 1 

«0?6 

AFTRFN  34 

.487 

.256 

.181 

l.ono 

-.2*1 

VFRPftW  36 

-.104 

-.*71 

.026 

-.2*1 

1*000 
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19 


< 


MEAN  Son 

WITHIN  MEAN  SCR 

f ratio 

VARIABLE 

.003 

.251 

• 01 

1 

SI7VLL 

.0*8 

.198 

.24 

? 

STZVLM 

,0?7 

.0*7 

.58 

3 

POPVLL 

.*70 

.202 

2.33 

4 

MOPVIM 

.2*5 

.111 

2.22 

5 

POENVM 

.2*5 

.111 

2.2? 

6 

POFMVM 

.382 

.795 

.48 

7 

PG&OVH 

.315 

.196 

1.60 

A 

ftnsta 

.833 

.575 

.93 

9 

LTT10P 

.927 

.*79 

1.94 

10 

LI T 1 OR 

.803 

.188 

3.21 

1 1 

pREScn 

.59* 

.225 

?.64 

1? 

presin 

.027 

.0*7 

* SR 

13 

NEWCTR 

,076 

.088 

* R6 

U 

HFLMMS 

.867 

1.172 

.74 

IS 

RFLMTX 

.382 

.163 

2.34 

14 

rflmt? 

• 21 5 

.207 

1.04 

17 

RFLMT3 

.303 

.351 

• R6 

18 

RFLChm 

.303 

.351 

. R 6 

IQ 

PFLCam 

.163 

• 1 6 1 

.64 

20 

LINHOM 

.079 

.128 

.6? 

S\ 

LINWWO 

.079 

.128 

.6? 

?? 

LTRERA 

.*76 

2.021 

.2? 

?3 

coi.raf 

.715 

1 .*18 

.so 

24 

INHCRT 

.003 

.172 

.0* 

2S 

IHFDFV 

.061 

.0** 

1 .38 

24 

IOFTBA 

5.8*8 

1 .272 

4.60 

27 

SFCEXN 

.315 

.196 

1.60 

28 

3FCFXT 

.315 

.170 

l.RS 

2Q 

SFCE*M 

.012 

.135 

.09 

3n 

INAAMO 

,lo3 

.2*0 

.43 

n 

iNAGFx 

.133 

.275 

.4R 

3? 

OMPAOU 

.0*8 

.198 

.24 

.33 

OnPADM 

.212 

.561 

.38 

34 

aftrfn 

.170 

.15* 

1.10 

3S 

VFRPnw 

VARIABLE 

RAOS  V 

V added 

SIGNIFICANCE  of 

ENTERED  for  TOTAL 

BY  VAR. 

TOTAL  SFT  l 

FNTEREO  VARIABLE 

SFT 

ENTERED 

AS  ADDED 

ALONE 

27  SECEXN 

9.20 

9.20 

1.1000F-01 

1.10E-01 

8.90E-01 

11  PRESCO 

17.03 

7.83 

1.1000F-01 

1 .10E-01 

R.90E-01 

10  LTT105 

22.57 

S.54 

1.1000F-01 

1.10F-01 

8. 70E-01 

12  PRESIN 

26.68 

4.11 

1.1000F-01 

1.10E-01 

8.90E-01 

* POPVLM 

30.5? 

3.84 

1.1000F-01 

1.10F.-01 

H.90E-01 

29  SECEXM 

3*. 59 

4.07 

1 .1000F-V1 

l.lnE-ol 

R.Q0E“01 

16  RELMI2 

38.2* 

3.65 

l.lOOOF-ttl 

1.10E-01 

8.90E-01 

1*  RELMUS 

*0.93 

2.69 

1 , lOOOF-Ol 

1.10F-01 

8.90F-01 

35  VERPOW 

*3.17 

?.23 

1.1000F-01 

1.10E-01 

H.90E-01 

20  ltnhom 

**.*? 

1.25 

1 .100  OF “01 

1.10F-01 

8.O0E-01 

variables 

ENTFPEO 

TC  HERE  “ILL  BE  L'SfD  FOR  ANALYSIS 

2*  TNDCBI 

*5.2* 

• 82 

1.1000*  01 

1.10E-01 

H.90E-01 

000  0010 
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VECTOR 

SFCTIOM 

i 

ROOTS 

5.830 

.802 

PFRCNT 

87.905 

12.095 

STZVLL 

1 

0.000 

0.000 

SI7VLM 

2 

0.000 

0.000 

ROPVLL 

3 

0.000 

0.000 

POPVLM 

4 

.205 

,4ae 

PO0NVM 

5 

0.000 

0.000 

POFMVM 

6 

0.000 

0.000 

PflRCWH 

7 

0.000 

0.000 

FINSTA 

A 

0.000 

0.000 

LIT10P 

9 

0.000 

O.jOO 

LTT1 05 

10 

.267 

-.033 

PRESCO 

11 

.022 

.296 

PRES IN 

12 

-.679 

-.269 

NFWCIR 

13 

0.000 

0.000 

RFLMUS 

14 

-.458 

.232 

rflmix 

15 

0.000 

0.000 

RFLMI2 

14 

.059 

-.589 

RFLM13 

17 

0.000 

0.000 

rflcmm 

1A 

0.000 

0.000 

rflcam 

19 

0.000 

0.000 

LINHOM 

20 

.401 

-.096 

LTNbMO 

21 

0.000 

0.000 

LTRERA 

22 

0.000 

0.000 

COLPAF 

23 

0.000 

0.000 

INOC«I 

24 

0.000 

0.000 

inEOEV 

25 

0.000 

0.000 

inFTRA 

26 

0.000 

0.000 

SFCEXN 

27 

.172 

-.170 

SFCEKT 

2A 

0.000 

0.000 

SFCEXM 

29 

.011 

-.120 

INAANO 

30 

0.000 

0.000 

INAGEX 

31 

0.000 

0.000 

OMPAOIJ 

32 

0.000 

0.000 

OMPAOM 

33 

0.000 

0.000 

AFTBEN 

34 

o.ooo 

0.000 

VFPPOW 

35 

.149 

-.384 
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scaled 

vectors 

VFCTOB 

SFCTION 

i 

Roots 

5,830 

.802 

pfbcnt 

R7.905 

12,095 

ST2VLL 

1 

0,000 

0,000 

ST7VLM 

2 

0,000 

0,000 

POPVLL 

3 

0,000 

0,000 

POPVLM 

4 

, A0  1 

.955 

POpKVM 

5 

0,000 

0,000 

POFMVM 

6 

0.000 

0,000 

POBCMH 

7 

0,000 

0,000 

ftmsta 

A 

o.oon 

0,000 

LTT10P 

Q 

0,000 

0,000 

LTT105 

10 

.806 

-.100 

PPFSCO 

11 

. 0A  1 

.559 

PBFSIN 

12 

-1.A02 

-.556 

NFWCIP 

\Z 

0,000 

0,000 

PFLMIIS 

14 

-.591 

.299 

pflmix 

15 

0,000 

0,000 

RFI.MI2 

1A 

, 1 0 A 

-1.037 

BALMI3 

17 

o.ooo 

0,000 

RFLCHM 

in 

0,000 

0,000 

RFLCAM 

1 R 

0,000 

0.000 

LTNhOM 

20 

.702 

-.168 

LTNkHO 

21 

0,000 

0,000 

LIBERA 

22 

0,000 

0,000 

COLPAF 

23 

0,000 

0,000 

1NDCRI 

24 

0.000 

0.000 

IDECEV 

25 

0,000 

0,000 

idftra 

25 

0,000 

0,000 

SFCEXM 

27 

,8A5 

-.835 

SFCEXT 

2fl 

0,000 

0.000 

SFCfXM 

2R 

,019 

-.215 

INAANO 

30 

0,000 

0,000 

INA6EX 

31 

0,000 

0,000 

OMPAOIJ 

3? 

0,000 

0,000 

ONPAOM 

33 

0,000 

0.000 

AFTPF.N 

34 

0.000 

0,000 

VFRPOM 

35 

.255 

-.658 

LAMBDA  FDP  TEST  OF  ► 2 ■ .0812504 

Df1»  20 . 0000000 

of?»  ?o.ononooo 

FOB  TEST  OF  M?,  F > 2.50B22P5 
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PFPCENT  OF  TR,r;F3  1 00,000  USING  ? DISCRIMINANT  KiMCl |OMS. 

CFNTPO10S  A NO  niSpERMONS  IN  RFr.UCFH  SHOCK 

NO,  OF  GROUPS  = 1 

NO,  OF  'i FS T VARIABLES  = 3b 

NO,  O?  L 1 nE«R  COMIlIMTtONS  * 2 

CFNTROIDS  OF  r.POIlpS  IN  RFOUCFH  SPACF.  HOW-WISE 

OPOt'R  1 -,0fl09?71  -1.0H6735I 

OROl'R  2 .4676876  -1.6055551 

OROLP  3 ,9?637R6  -,,976117? 

OTSPFPSIOm  TM  REDUCED  SPACF  FOR  GROUP  1 

• 0?o  1 1 77  -,00329** 

-,00-»?R4«.  ,1*328?4 

? ,«7 1 6549F-03 

DISPERSION  IN  RFDUCEn  SPACF  FOR  GROUP  i 
,0705091  -,00045*4 

-•00045*4  ,0533200 

3 , 76*1 975E-03 

Otspepsion  IN  PFOIjCED  space  for  GROUP  1 

• 0?F  OHflQ  ,0053047 

,00539*7  ,041793V 

1.1331540E-03 


Cmj 

SOUARpS 

and 

gpoip  membership 

PRORABIlITIfS 

r04 

1 

Cfntrgt  0 

? 

1 

0,0000 

9,7433 

3 

1 

,9949 

,oosi 

• ooon 

CHI 

S0UARFS 

AK*n 

OPOLP  MEMBERSHIP 

PROP ABIL I TIFS 

*0*  uRDUH 

?. 

CFNTPGTO 

2 

1 

16.2500 

0.0000 

H.iPSfl 

3 

1 

,0006 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input.,  the  total  running  timv  was 
18.513  seconds  for  central -processor  time  and  139.407  seconds  for 
peripheral-processor  time  with  a memory  useage  of  111,600  words. 
Chargeable  computer  time  was  $7.33. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $7.33  + $15.00  + network  overhead 
= $22.33  + network  overhead 
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DESCRIPTIVE  TITLE 


CALLING  NAME 

INSTALLATION  NAME 

AUTHOR (S)  AND 
AFFILIATION ( S) 

LANGUAGE 


Multiple  Regression  and  Correlation  Analy- 
sis, Modified  with  Plots 

PLOTYY  NUCC079 

Vogelback  Computing  Center,  Northwestern 
University 

Vogelback  Computing  Center 
CDC  FORTRAN  IV 


COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 

tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

This  program  calculates  basically  the  same  information  as  does  BMD2.9 
(EIN  No.  000  0012).  However,  it  also  plots  the  predicted  Y versus 
observed  Y values  of  the  dependent  variable. 

As  in  BMD29,  the  independent  variables  are  listed  in  the  order 
of  their  importance,  based  on  the  reduction  of  sums  of  squares,  of 
the  dependent  variable  attributable  successively  to  each  independ- 
ent variable.  The  maximum  number  of  variables  that  can  be  pro- 
cessed by  this  program  is  59. 
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USER  INSTRUCTIONS 

Program  input  cards  are  exactly  the  same  as  those  for  BMD29  (EIN 
No.  000  0012),  except  that 

(1)  a blank  card  or  a PLOT  card  must  follow 
each  R-D  card  in  the  input  stack 

(2)  a blank  card  causes  an  exit  from  the  plot- 
ting sequence,  and  a PLOT  card  causes  the 
plot  to  be  executed 

(3)  the  user  must  select  the  plot  range  that 
he  wishes 


Example:  If  a person  wants  to  consider  people  in  a grade-point 

continuum  who  have  grade-point  averages  from  1.5  to  4.0,  he  would 
punch  the  card 

PLOT  4.000  1.500 

Columns 

1-  4 PLOT 

5-14  Highest  value  of  predicted  or  observed  Y to  be  plot- 
ted 

15—24  Lowest  value  of  predicted  or  observed  Y to  be  plot- 
ted 

These  cards  must  follow  the  R— D cards  to  which  they  refer. 

The  user  must  also  select  option  02  on  the  R-D  card  to  generate  a 
scratch  tape  with  plot  points  on  it.  If  this  is  not  done,  the  tape 
will  have  on  it  the  value  of  the  last  plot  executed  or  the  value 
of  whatever  had  been  written  on  the  tape  during  a job  that  had  used 
the  tape  earlier. 


Job  Deck  Structure 

Job  card 
LIBRARY  (PLOTYY) 

LGO. 

7—8—9  (EOR  card) 

Program  control  cards  and  data  (see  BMD29  writeup) 
6_7 -8-9  (EOI  card) 


REFERENCE 

See  Catalog  entry  for  BMD29  (EIN  No.  000  0012)  for  further  instruc 
tions  for  usage. 
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SAMPLE  INPUT 


vir?wu*(.Hi 
LlRRAH* (PLOT VY) 

inn. 

PR"Nr  ':<*f'00C400l)OO0/.!C.('H 
TRACTC.iROK  tMC,ASrWF>';P 


PI  OTYY 


-00003 

57?''1 

6- 

4 

144 

-9777H 

n 

10 

717 

8713- 

7- 

A 

73* 

89f'6 

is 

.16 

17 

17034- 

4 

1 

3M3 

-81947 

4 

S 

1 99 

14634 

17 
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l"i6 

14B41 

1? 

10 

34  7 

7?71 

1 

1 

79'- 

«noZ(i1''2°20:( 
PLOT  S7.P 

-97,0 

C 


prgnyn  4 1S0OHC  1 1 

NC,p,;scnMSus'HAst,s^^i^r 
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♦?109- 
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(!♦ 
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a 7 

♦ «C»k* 

2944 

04 
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M4 

♦?0194 

2144 
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♦ 74h 1 ♦ 

94 

344 

11 

-12*7- 

4 7- 
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4S2M* 

JS44 

)0S4 

V- 

♦7741 ♦ 

IS7* 

/94 

4/ 

-?7  7 ♦ 

J7S  ♦ 

!♦ 

4*> 

-744 

PhA- 

s* 

M 

■ bn  l ♦ 

1994 

94 

6' ' 

-78  *:*♦ 

207  ♦ 

764 

7* 

• 11U* 
Rongfli 

23S* 

0 

S6* 

4 1 

PLOT  S7 
FINISH 

SI  4*3 

-7H  J 5 • 
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SAMPLE  OUTPUT 


multipi  f i*k 'in es sir:  * » » 

RTMD  - HC  L A /MULul 

C.’JWWtL«T  1 ..:%»A|vSyc. 

<>'  i r e h 

NO . J 

PR* BlFM  njijmpfw  o»t 

NO.  CF  VARIABLES  A 

SAMPLE  SUE  s 

SUMS 

-5?.377oO 

ba.ooooo 

62.00000 

SUMS  CF  SQUARES 

196H6.7VA9* 

1 JOH. ooooo 

1692.00000 

C«r!SS  MRCD'JrT  SJ.-iS 

ROW  1 

196R6.02A9H 

-Sor.vsbpo 

-10|6.V,|BOO 

ROW  * 

-bo?.  0*00 

19'JR.OOUOO 

lbHO.00000 

ROW  S 

-101*.90Hq0 

1'iHo.OOOoO 

1692,00000 

RCW  A 

-17  I<?.fi4f00 

1^20?#000u0 

6839,00000 

CROSS  PRODUCES  CK  UtVlA 

7 I CMS 

ROW  l 

l93?0.233«6 

27.  7*2*7 

-621.6h422 

ROW  ? 

?l  • ?*?h( 

1 1*4.00000 

1101.33333 

ROW  * 

-6?1  t*<**?.d 

1 101 .33333 

1264,HBBB9 

ROW  A 

12.3*4.643*  f 

-MAOa.OOOC'O 

-8371.66667 

SIMPLE  CCHHFLAUCN  cnt-FFICltNfS 


ROW  I 


t .00000 

.00596 

-.125 

.27021 

ROW  ? 

.00*9* 

i .00000 

.92366 

» • 7* 1 *6 

ROW  3 

-.12*75 

.92366 

1 .0  100  j 

-. 7 1 S 0 b 

ROW  A 

.27021 

-.  f(>)  6b 

-,7160b 

1 .00000 

PRflRLFM  NLMBf»  CmL 
REPLACE  MRNT  AN!)  i )F  L7.T  I "N  1 

OEPENOFNT  Vft-Ia-ILF  iS  '■low  I 

NUMRFP  of  V A^IARLFiJ  liti_rT*i)  2 

VARIABLES  OELETMJ...  ? 1 


220B.00OU0 
650060*00000 

-1 712.H47UO 
12202*00000 
6839,1)0000 
650060.00000 

12363.64367 
-8406*00000 
-8371 .66667 
1 OB 364.00000 
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•h  COST  ESTIMATE 

pi 

O 

w job  listed  on  the  Sample  Input,  the  total  running  time  was 

g 3.395  seconds  for  central -processor  time  and  40.673  seconds  for 
o peripheral-processor  time  with  a memory  useage  of  72,100  words 
Chargeable  computer  time  was  $1.64. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.64  + $15.00  + network  overhead 
= $16.64  + network  overhead 
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DESCRIPTIVE  TITLE 


Multiple  Regression  and  Correlation  Analy 
sis 


CALLING  NAME  BMD29  NUCC043 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION ( S ) 


Vogelback  Computing  Center, 
Northwestern  University 


Program  originated  at  UCLA  Medical  Center 
as  part  of  the  Biomedical  Statistics  Pack- 
age 


LANGUAGE  CDC  FORTRAN  IV 

COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 


This  program  is  a modification  and  extension  of  BMD06  of  the  UCLA 
biomedical  package.  The  primary  modification  is  that  the  indepen- 
dent variables  are  listed  in  the  order  of  their  importance,  based 
on  the  reduction  of  sum  of  squares  of  the  dependent  variable  at- 
tributable successively  to  each  independent  variable.  Additional 
output  includes  cumulative 


(1)  standard  errors  of  estimate, 

(2)  sums  of  squares, 

(3)  proportions  of  variance, 

(4)  F values, 

(5)  multiple  correlation  coefficients. 


The  maximum  number  of  variables  that  can  be  processed  by  this  pro- 
is  59 . 


The  upper  limitation  on  sample  size  is  99,999  and  the  lower  lim- 
itation on  sample  size  is  two  greater  than  the  number  of  variables. 


continued 


8/69 


144 


O 


000  0012 


000  0012 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0012 


This  program  can  perform  a different  transformation  of  any  variable 
and  generate  new  variables  if  desired,  according  to  the  codes  spec- 
ified in  the  transgeneration  cards  or  through  lagging.  Any  num- 
ber of  variables  can  be  generated,  but  the  total  number  of  vari- 
ables must  not  exceed  59. 

Any  variable,  original  or  generated,  can  be  named  the  dependent 
variable.  There  is  no  limit  to  the  number  of  replacements  (see 
Replacement-Deletion  Cards) . 

The  maximum  number  of  variables  that  can  be  deleted  at  one  time  is 
32.  However,  there  is  no  limit  to  the  number  of  deletions  of  dif- 
ferent sets  of  variables. 

The  standard  format  (12F6.0)  for  input  data  or  a variable  format 
may  be  used. 

This  program  uses  a reduction  of  the  sum-of - the-squares  method  to 
calculate  regression  and  correlation  coefficients  to  fit  data 
points . 

REFERENCES 

Although  no  specific  references  are  provided,  the  user  is  directed 
to  check  statistical  references  for  the  Von  Neuman  ratio  and  the 
Durbin— Watson  coefficient  of  correlation. 


1 

* 4* 


.145 


I 


5/69 


000  0012 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


USER  INSTRUCTIONS 
Description  of  Input  Data 
Control  Cards 


000  0012 


1.  Problem  Card,  (one  problem  card  for  each  problem) 


Columns  Description 


1-2  PR 

3—6  Problem  number  (may  be  alphabetical  characters) 

7—8  Number  of  original  variables,  p (p  < 59) 

9—13  Sample  size,  n 

14—15  *00  if  no  transgeneration 

=m  the  number  of  transgeneration  cards  (m  <_  99) 

16—17  *00  No  variables  added  to  original  set  after 

transgeneration  and  lags 

*N  N*q+r.  If  q equals  the  number  of  variables 
added  to  the  original  set  after  transgen- 
eration (see  transgeneration  cards)  and  r 
equals  the  number  of  variables  added  to 
the  original  set  after  lagging,  then  the 
number  punched  in  Cols.  16-17  is  q+r 

18—20  Number  of  replacement—  deletion  cards 

21—25  Percent  of  sum  of  squares  to  limit  variables 
entering  in  a regression  model.  Keypunch  a 
value  with  a decimal  point.  The  choice  of 
percentage  value  for  the  limiting  variable  will 
depend  upon  the  purpose  of  the  analysis.  A 
suggested  trial  value  is  1%  (0.01).  If  all 
independent  variables  are  to  be  included  in  a 
regression  model,  keypunch  0.0 

26—27  *00  or  blank  (no  lags  desired) 

*L  number  of  variables  lagged 

71—72  *00  no  variable-f ormat  cards 

Standard  input  data  in  (12F6.0)  format] 

*k  number  of  variable-format  cards  (k  < 5) 
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2 . Lag  Cards 

Columns 

Description 

1-2 

LG 

3-4 

Variable  number 
after  lag  takes 

to  be  assigned 
place 

to 

5—6 

Lag  factor.  Number  of  periods 
(<  50) 

to 

7-8 

Old  variable  number  being  lagged 

EDUCOM 


3 . tion  (2ardJ_s_) 

The  number  of  transgeneration  cards  is  indicated  in  Cols. 
14—15  of  the  problem  card.  The  same  number  of  transgenera- 
tion cards  must  appear  in  the  deck  as  indicated  in  Cols. 

14-15  of  the  problem  card.  Different  types  of  transforma- 
tions can  be  performed  successively  on  the  same  variable,  if 
desired.  Any  operation  that  is  performed  on  one  observation 
of  a given  variable  is  performed  on  all  other  observations 
of  a variable.  By  using  these  options,  the  user  can  do  poly- 
nomial fitting  and  can  also  do  other  operations  that  may  be- 
come necessary  from  time  to  time.  Variables  are  numbered 
sequentially,  left  to  right,  both  original  and  generated. 

Description 

TR 

Variable  number  to  be  assigned  to  this  variable 
after  the  operation  has  taken  place.  If  the 
original  data  are  not  to  be  used,  merely  re- 
assign the  original  variable  number  to  this 
location 

Transgeneration  code.  See  List  of  Codes  and 
their  restrictions 

Number  of  variable  being  transformed 

The  identifying  number  of  the  second  variable 
entering  into  the  transgeneration  option,  OR , 
the  constant  needed,  right-adjusted 

4.  Variable-Name  Card(s) 


Columns 

1-2 

3-4 

5-6 

7-8 

9-14 


The  purpose  of  Variable-Name  Card(s)  is  to  identify  the  var- 
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iables  in  the  output  by  their  names  for  your  convenience. 
ALL  VARIABLES  ARE  TO  BE  NAMED,  BOTH  ORIGINAL  AND  GENERATED 


Co lumns 

Description 

1-6 

Name 

of 

1st 

variable 

7-12 

Name 

of 

2nd 

variable 

13-18 

• 

Name 

of 

3rd 

variable 

• 

67-7  2 

Name 

of 

12th  A/ariable 

If  there  are 

more 

than 

. 12 

variables , 

on  the  second 

card 

in 

the 

same  manner 

keypunching 


If  variables  are  to  be  generated,  the  names  of  these  vari- 
ables must  also  be  keypunched  in  addition  to  those  of  the 
original  variables.  The  number  of  cards  required  is  (p+q+r)/12, 
rounded  up  to  the  nearest  integer 3 i.c.,  one  card  for  every 
12  variables. 


If  the  identification  of  the  variables  by  their  names  is  not 
desired,  use  blank  card(s)  [(p+q+r)/12]  for  this  purpose. 
Variable-name  card(s)  must  be  present. 

5 . Standard^ -^Sca/le  CardAsJ 

Since  the  BMD29  program  assumes  all  input  data  to  be  whole 
numbers  (unless  a decimal  is  punched) , it  may  be  necessary 
to  scale  input  data  in  order  not  to  lose  significant  digits 
or  to  place  the  decimal  point.  This  is  the  purpose  of  the 
scale  factors.  All  punched  input  data  are  multiplied  by  10 
to  the  power  equal  to  the  proper  scale  factor. 


Co lumns 

Description 

1-6 

The  power  of  10 
multiplied  by 

that 

the 

first 

variable  is 

7-12 

The  power  of  10 
multiplied  by 

that 

the 

second 

variable  is 

13-18 

The  power  of  10 
multiplied  by 

that 

the 

third 

variable  is 

continued 
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6 7 — 7 2 The  power  of  10  that  the  twelfth  variable  is 

multiplied  by 

If  there  are  more  than  12  original  variables  to  be  scaled, 
continue  onto  successive  cards.  SCALING  IS  DONE.  ONLY  ON  OR- 
IGINAL VARIABLES.  If  you  do  not  have  any  scaling  factors , 
be  sure  you  put  blank  cards  in  the  deck  for  the  standard 
scale  cards.  Total  number  of  cards  required  is  the  integer 
part  of  (P/12)+l,  i.e.,  one  card  for  every  12  original  var- 
iables. 

6.  Standard  or  Variable -Format  Cardjs) 


o 

o 

o 

o 

o 

M 

N> 


The  standard  input  data  for  the  BM1) 2 9 program  is  12E6.0.  If 
your  data  are  to  be  read  by  another  format,  then  you  need  a 
variable-format  card(s).  If  a nonzero  number  is  specified 
in  Cols.  71—72  of  the  problem  card,  the  same  number  of  var- 
iable-format card  (s ) must  be  prepared.  In  preparing  the  var- 
iable-format card,  the  word  "format"  is  not  used.  The  de- 
sired format  expression  is  enclosed  in  parentheses  and  be- 
gins in  the  first  column.  An  example  follows. 

(12F3.0,  F4.0,  11F2.0) 

Only  Cols.  1—72  of  the  variable- format  card(s)  can  be  used.  ( 

If  the  variable  format  cannot  be  completed  in  Cols.  1—72, 
continue  in  Col.  1 of  the  next  card,  etc. 

7 . Rep  lax^cinen  t and  D^ej^on.  Card(s) 

The  R — 1)  card,  has  a fourfold  purpose: 

(1)  to  indicate  the  replacement  of  the  dependent  variable; 

(2)  to  indicate  the  deletion  of  variables; 

(3)  to  indicate  a replacement  and  deletion;  and 

(4)  to  control  the  output. 

The  replacement  of  a dependent  variable  and  deletion  of  dif- 
ferent sets  of  variables  may  be  made  as  many  times  as  desired. 
This  means  that  it  is  possible  to  make  multiple  regression 
and  correlation  analyses  with  selected  sets  of  variables. 

The  program  will  retain  all  the  variables,  original  and  gen- 
erated, until  all  R— 11  cards  for  one  problem  are  processed. 

For  multiple  regression  and  correlation,  R — l)  card(s)  must  be 
present,  and  the  number  of  R— D card(s)  prepared  must  agree 
with  the  number  specified  in  Cols.  18—20  of  the  problem  card. 
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If  no  multiple  regression  and  correlation  are  desired,  no 
R— D card(s)  are  necessary. 

Columns  Description 


1-2 

3-4 


RD 
= 02 


if  the  table  of  residuals  and  analysis  of 
extreme  residuals  are  desired.  If  sample 
size  is  large,  02  punch  is  not  recommended 


=01  if  only  the 
is  desired 

analysis 

of 

extreme  residuals 

=00  if  neither 

one  is  desired 

5-6 

A variable  to  be 
variable 

treated  as 

the 

next  dependent 

7-8 

Total  number  of 

variables 

to 

be 

deleted  < 32 

9-10 

Number  of  first 

variable 

to 

be 

deleted 

11-12 

« 

• 

Number  of  second 

variable 

to 

be 

deleted 

• 

71-72 

Number  of  32nd 

variable 

to 

be 

deleted 

maximum 

number  of  variables  that  can 

bi 

e de 

leted  at  one 

time  is  32.  The  variables  to  be  deleted  must  be  punched  in 
ascending  numeric  order;  e.g.,  if  variable  2 and  variable  7 
are  to  be  deleted,  2 must  be  punched  before  7. 

8 . Finish  Card 


1-6 


FINISH 


r c 


Description  of  Output 

If  lagged  variables  are  used,  these  are  listed  first  with  the  var- 
iables lagged,  periods  lagged  and  the  original  variables  given, 
and  a revised  sample  size  due  to  lagging.  If  transgeneration  is 
to  occur,  the  transgeneration  cards  are  listed  with  the  assigned 
variable,  type  of  transformation,  variable  transformed,  and  second 
variable  or  constant.  A simple  correlation  matrix  is  then  listed 
showing  correlation  between  each  variable. 

T.e  additional  output  includes  standard  errors  of  the  estimate, 
sums  of  squares,  proportions  of  variance,  F values,  multiple  cor- 
relation coefficients,  t values,  and  multiple  R values. 
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Additiona.1  output  such  as  Von  Neuman  ratio,  residuals,  and  Durbin- 
Watson  ratio  are  also  calculated. 

Limitations 


Maximum  number  of  variables  59 
Maximum  sample  size  99999 
Minimum  sample  size — two  greater  than 

number  of  variables 

Maximum  number  of  deletions  32 
Maximum  number  of  transgeneration  cards  99 
Maximum  number  of  variables  lagged  50 
Maximum  number  of  variable  format  cards  5 
Maximum  number  of  periods  to  be  lagged  50 


Additional  Information 

Codes  for  Transqenerati on  Cards 


Code 

Transformation 

Restriction 

01 

x * = /x 

X 
1 v 
o 

02 

l 

X * - /x+(x+l)2 

X 
1 v 
o 

03 

X'=  log1Qx 

x > 0 

04 

X 

<D 

II 

X 

x t 0 

05 

x’=  sin  Vx 

0 < x < i 

06 

_ i i 

x’=  sin  [x/(n+l)]2  + sin 

1[(x+l)/(n+l)]2  0 < x/n  < 1 

07 

x' = 1/x 

x f 0 

08 

x’=  x+c 

— 

09 

x ’ = x*c 

— 

10 

x ' = xc 

x > 0 

11 

x’=  xa+  xb 

— 

12 

x’=  x - X, 

— 

a b 

13 

x’=  xa * xb 

— 

14 

X ’ - X / x, 
a b 

xb  / 0 

Example : 

TO  TAKE  LOG  OF  VARIABLE  1 

and  place  in  variable  6 slot: 

Beginning  in  column  1:  TR060301  (That  is  all) 
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TO  TAKE  LOG  OF  VARIABLE  1 and  place  back  in  variable  1 
slot: 


TR010301 

TO  TRANSFORM  1,  2,  3,  4, 

TR010301 

TR010302 

TR010303 

TR010304 

Remember,  if  you  are  placing  variables  in  another  slot,  you  must 
punch  any  additional  variable  as  an  addition  in  the  problem  card. 

Lagging  Variables 

This  option  allows  you  to  lag  up  to  50  variables  for  up  to  50  per- 
iods. All  lagging  is  done  prior  to  transgeneration.  To  use  this 
option,  three  areas  of  data  input  are  affected.  First,  on  the 
problem  card  in  Cols.  16  and  17,  the  number  of  variables  added  to 
the  original  set  must  include  those  added  by  transgeneration  and 
by  lagging.  Second,  on  the  problem  card  in  Cols,  26  and  27,  the 
number  of  variables  to  be  lagged  (the  number  of  lag  cards  to  fol- 
low) must  be  included.  If  nc  lags  are  desired,  a 00  or  blank  will 
be  sufficient.  Third,  lag  cards  are  necessary  (the  number  of  lag 
cards  must  be  equal  to  the  number  in  Cols.  26  and  27  of  the  prob- 
lem card).  A typical  lag  card  would  be 

LG050101 

1.  LG  stands  for  lag 

2.  05=  Variable  number  to  be  assigned 

to  this  variable  after  lag 
takes  place 

3.  01=  Number  of  periods  to  be  lagged 

4.  01=  Original  variable  being  lagged 

Included  in  the  output  will  be  a Table,  as  shown  below. 

Lagged  variable  Periods  lagged  Original  variable 

4 1 1 

5 3 1 

6 5 2 

7 4 3 

8 2 2 

Only  original  variables  may  be  lagged.  For  example, 

LG050301 

LG060105  , is  not  permitted. 
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To  accomplish  this,  the  following  card  setup  must  be  used. 

LG050301 

LG060401 


You  may  lag  a variable  back  into  the  same  location.  For  example, 

LG010201 

LG020101 

will  give  the  desired  results  of  lagging  variable  1 by  1 period 
and  storing  the  results  in  variable  2 after  the  first  card  lags 
variable  1 into  itself. 

Original  variable  1 New  variable  1 New  variable  2 


1.1 

2.3 

1.1 

4.8 

1.1 

— 2.3 

3.5 

2.3 

4.8 

7.6 

4.8 

3.5 

9.4 

3.5 

7.6 

8.7 

7.6 

9.4 

7.1 

9.4 

8.7 

5.8 

8.7 

7.1 

The  original  sample  size  is  reduced  by  the  maximum  number  of  per- 
iods to  be  lagged  to  create  the  effective  sample  size.  This  ef- 
fective sample  size  is  used  in  all  subpr.oblems . 


Job  Deck  Structure 

(System  cards) 

Job  card 
LIBRARY  (BMD29) 
LGO. 

7-8-9  EOR 


(Program  control  cards) 


(a)  Problem  card  for  the  first  problem  (required) 

(b)  Lag  card  (optional) 

(c)  Transgeneration  card(s)  (optional) 

(d)  Variable-name  card(s)  (required) 

(e)  Scale  card(s)  (required) 

(f)  Variable-format  card(s)  (optional) 

Data 


continued 


5/69 


00  0012 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0012 


(g)  Replacement-deletion  card(s)  (required  if  multiple  re- 

gression and  correlation 
are  desired) 

(h)  Finish  card 

More  than  one  problem  can  be  processed  consecutively.  Cards  (a)  — 
(g)  may  be  repeated  as  many  times  as  desired.  The  last  card  of 
the  last  problem  must  be  a finish  card. 

6— 7— 8— 9 EOI 
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SAMPLE  INPUT 

mm\ wr  1 i,cM37,o°-  pmo29 

LOO. 

POO00703000n000000300.no 


(F*  , 0 »F6. 0»  F5.0 ) 

1**015370007971 

13601*840007501 

12*11*330007225 

1P3B1383000736R 

1055133*0006660 

10?ei2030006U3 

0979123*0005792 

0906118*0005377 

0075113*0005000 

0705108*000*500 

0720103*000*207 

00020101 07 

0002010103 

000201 

FINISH 
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SAMPLE  OUTPUT 


Mill  TIPI  F REGRESSION  AMI)  CORRELATION  ANALYSTS  NO.  3 
R I m[)  29  - UCLA  MEDICAL  CFNTEH 

PROBLEM  NUMHtR  000  7 


' NO.  OF  VARIABLES  i 

fc>  sample  si*e  n 


\ 


SUMS 

1 1577,00000 


SUMS  OF  squares 

12760261.00000 


CROSS  PRODUCT  SUMS 
ROW  1 

12760261.00000 
ROW  ? 

]S2A00BI00. 01)000 
RCw  3 

7AS02R2J. 00000 


CROSS  PRODUCTS  CE  Ut 
ROW  1 

575994.  727 ?.t 

ROW  ? 

39521300.00000 

ROW  3 

2996956. 27273 


1412400.00000 
)84 1 12280000.00000 

1526008100.00000 
184 1 12280000*00000 

fl 9 3259 oS 00 .00000 

VI ATICNS 

39521300.00000 

2760120000.00000 
208837700.00006 


67942,00000 

435719686.00000 

74502823,00000 

R93259o5oo. 00000 

435714686.00000 

2996956.27273 

208837700,00006 

16067834,72727 


SIMPLE  CC«HFl.ATICN  COEFFICIENTS  UNADJUSTED  FOB  DEGREES  of  ereeoom 

ROW  1 


1,00000 

.99119 

.98513 

RCW  2 

#99119 

1.00000 

,99167 

RCW  1 

#98513 

.99167 

1.00000 

PROBLEM  NUMRER  0007 
REPLACEMENT  ANO  DELtT ION  1 

OEPENOENT  VARIABLE  IS  NOW  1 

number  of  variable*  deleted  l 

VARIABLES  DELETED. ••  2 
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problem  number  ooo/ 

RF.BLACFMENT  AND  DELETION  2 

OF PEINDF N r VAHlfcHLK  IS  NOW  1 

nu^r  Of  Va^i/mle5*  dli.fTf.d  i 

VARIABLES  DELE  fEU. « « ) 


ANALYSIS  of  VARIANCE  FOR  REGRESSION 


r SCURCF  OF  VAHIAIION  O.F. 

^ 01  IF  TO  REGRESSION J 

' OEMIATTSN  AHOUT  REGRESSION...  9 

TOIAl...  10 

> 

thf  results  amove  ake  accuha rt  ro  no  more  than  six  decimal  places 

0FSP1TF  ME  POSSlRLt  ILLUSION  OF  GREATER  ACCURACY 


SUM  OF 
SoUARES 
S65893, 20526 
10101,52202 
575999,72727 


MEAN 
SQUARES 
565893.20526 
1 l 22. 3913A 


F 

VALUE 

509.18529 


L 


lRrFRr,FpT  (A  VALUE) 

IS  -786.06513 

variable 

MF  AN 

sTamOARO 

REG.  STD.  ERROR 

COMPUTED 

partial 

nh.  na^k 

OFVTaTION 

COEF.  OF  REG.CCEF. 

T VALUE 

CORR.  CCEF 

? 

DEPENDENT 

128*00.00000 

16613.60888 

.0193?  .00069 

22.95907 

.99119 

1 

10S?.a5hS5 

239.09890 

C^MPARF  CHtC* 

ON  FInAL  COEFFICIENT. .. 

INCREMENTS  FOR  I mdk PENDENT  VARIABLES  • CUMULATIVE  REGRESSIONS 


VARIAHI.L  SLMS  OF 

NO.  NAME  SQUARES 

? 565693, ?cS26 

PROP. 

VAR. 

,91)296 

F VALUF.  • 

each  tf«m  • 

5n4#l*S29 

STD.  ERROR 
OF  ESTIMATE 
33.50211 

SUMS  OF 
SOUARES 
565893,20526 

rrcp.vah. 

■ R SO. 
,98296 

F 

VALUE 
So*. 18529 

MULTIPLE 

R 

.99119  f 

PROPORTION  CK  VARIANCE  SPE- 
CIFIED TO  LIMIT  VARIABLES 

U, 00000 

\ 

rAHLF  CK  HtSlnUALb 


OBSERVATION 

v Value, 

Y ESTIMATE 

RESIDUAL 

1 

1 990.U0(iO0 

1919.71738 

25,28262 

? 

1 360.00000 

1 338 « M?H33 

21.17167 

3 

129) .00090 

1265.80301 

-29.H0301 

4 

123H.UOOOO 

1199.20957 

*3.79093 

S 

loss. 03000 

1129.09799 

-69,09799 

6 

i»?b, uoyon 

1051.02268 

-23.02268 

7 

979.00000 

980.86110 

-1.86110 

R 

906,000 on 

909.26766 

-3.26766 

9 

825 .00000 

837.67921 

- 12.679?! 

10 

785.UOUOC 

766.081)76 

1 8 « 9 1 9 ?9 

11 

720. 00000 

694.98732 

25.61268 

VON  NEUMANN  WA1I0 

dupbi n-wa rscN  cckfhcifut 

2«S33bM 
2. 30125 

RATIO  OF  HaNoES  for  ThF  SMALLEST  RESlpUAI. 

RATIO  OF  RANGES  E JJK  Ihf  LARGEST  RESIDUAL 

.4*7 

• ?70 

CRITICAL  VALUE  OF  IliF  RATIO  At 

alpha  ■ .10  ... 

• Si  7 

16 
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PRDRLFM  NUMrER  000/ 

PERLACFMFNT  and  0£'Lh  T I ON  3 

OFpENUFnT  VAWlAHLF  is  NOW  1 
NIJmhFR  OF  Va'MAHUES  OtLFTf-P  -0 


SOUPCF  2F  VARIATION  o «f« 

DUF  T 2 RH»WF  SSI  CM.. . .........  ? 

DEVIATION  ARCUT  Rf-liNE SSI  ON • . • H 

TOTAL • • • 10 


ANALYSIS  Cf  variance  for  REGRESSION 


SOM  OF 
SQUARES 
R66060,26?fl5 
9934,46443 
S7S994. 72727 


MEAN 

squares 

383030  *1314? 
1 241 *80805 


000  0012 


F 

value 

227. *1778 


THF  MFSUl.TS  ABOVE  APE  rtCC"H»'Tt  TO  NO  ►'CPF  THAN  Six  DE(-ImaL  PLACES 
DESPITE  THE  PCSSUlLt  ILLUSION  CF  OPEMEP  Af.CURACT 


iNlLPCEPf  <«  Value.)  is  -697«4944n 


VAR  I AHl.t 

MF  AN 

STAMDARn 

PEG, 

STD.  EPRCB 

COMPUTED 

pahtial 

NO.  NAME 

DEVIATION 

CCEK  • 

OF  REG.CCEF. 

T VALUE 

CCRR.  CCEF • 

? 

12H4  0.3, 00000 

1 66 1 3 , 4OH08 

.01242 

.00521 

2.38624 

.64483 

3 

6174,54545 

1267,58963 

.02503 

.06824 

.36678 

.12860 

dfpfnofnt 

1 

KS2.4S455 

239.99890 

rCMPARF  CHE cK 

ON  fIhaL  rOFFE IcIFnT. , 

INCRFMENfS  IwnfcPEMOtNT  VAKJARlES 

ft 

CUMULATIVE 

RFGRF  SSICNS 

vari aril 

SUMS  CF 

PPOP. 

F VAL'It 

« 

sin.  ehroh 

SUMS  OF 

PHCP.VAP.  F 

MULTIPLE 

NC.  NAME 

SNUARfS 

VAP. 

Each  tfhm 

« 

OF  ESTIMATE 

SQUARES 

■ P SO.  VALUE 

R 

2 

,9P2<*6 

5n4, 1 Hs29 

33.S0211 

565893.20526 

.98246  506.18529 

•99119 

3 

l 6/,nSfS9 

,00029 

.13453 

35.23930 

S66Q60. 26285 

.98275  227,91778 

.99134 

PROPCPT  I CN  c)’  VaPJANC.E  SPf_- 

rlFlFI)  IC  LtMjT  VttHlAHI.ps  0. ooooo 


IAMI.C  OE  PE.  SI  DUALS 


OBSERVATION 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

n 


Y VALl'S 
1440.00O00 
1 JMj.'IOL'Di' 

lrt i ,uooon 

li'3H.0'J00r. 
1055,  (.'0000 
102M.L000Q 
979, 0000" 
906.lomo 
H25.000CQ 
I Mb  • U'.>00n 
720.00000 


Y ESTIMATE 
14in.4h702 

1 336* 10St 1 
1263,82768 
1205.20290 
1 126,67990 
1050.37241 
900,70509 
900.1933b 
036*53276 
763.995R7 

494  *537r3 


HESlOUAL 
29.432QH 
23.A94B9 
-22.P2768 
32.71710 
-M, 87998 
-22.37241 
-1,70509 
-2.19335 
-11 .63276 
21.00413 
25.46217 


VCM  NEUMANN  PAT  1 C 

DUuH I N-W ATSr.N  COEE'E  ICIEmT 


2.24696 

2.04269 


PATIO  OF  HAMOfS  KCP  ThF  SMALLEST  PESlOUAL .400 

RATIO  OF  PANNES  FOP  THE  LARGEST  PkSIUUAL • 1 3 1 

CPTTTCAL  VA(..ue.  CE  The  PATIO  AT  A|.pHA  3 ,10  ...  .*>17 

continued 
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cm  COST  ESTIMATE 

rH 

O 

° For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
o 4.185  seconds  for  central -processor  time  and  48.982  seconds  for 
§ peripheral-processor  time  with  a memory  useage  of  37,300  words. 
Chargeable  computer  time  was  $1.75. 

Charge  to  user  - computer  time  + postage  and  handling  + network 

overhead 


- $1.75  + $15.00  + network  overhead 
= $16.75  + network  overhead 


CONTENTS— BMD29 


pages 


c 


1,2  Identification  § Abstract 
3-11  User  Instructions 

13-17  I/O 


19  Cost — Contents 
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h DESCRIPTIVE  TITLE 

o 

° CALLING  NAME 

o 

® INSTALLATION  NAME 


AUTHOR(S)  AND 
AF  F I L I AT  I ON ( S ) 

LANGUAGE 


Student's  T Test 

STDNTF1  NUCC018 

Vogelback  Computing  Center, 
Northwestern  University 

Vogelback  Computing  Center, 
Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


f 


PROGRAM  AVAILABILITY 


CONTACT 


Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

STDNTF1  computes  50  T tests  between  two  groups.  Such  tests  com- 
pare an  appropriate  sampling  (T)  distribution  with  the  normal  dis- 
tribution. The  program  also  tests  for  consistency  of  performance 
on  all  variables  within  the  test.  Also,  the  handling  of  multiple 
jobs  is  possible.  (See  STDNTF2,  EIN  No.  000  0003.) 
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USER  INSTRUCTIONS 
Description  of  Input 

Data  consist  of  the  score  cards  for  each  group.  Variable  format 
may  be  used. 


Cards  Columns  Contents 


1 

2 

3 

4 

5 


1-  2 Number  of  jobs  to  be  done 
1-  3 Number  of  subjects  in  the  first  group 

4-  6 Number  of  subjects  in  the  second  group 

7—  8 Total  number  of  variables  to  be  tested 

1—72  Continuation  of  format;  this  card  must  be 

the  same 

1—72  Continuation  of  format;  this  card  must  be 
present  (even  if  not  needed) 

Score  cards  of  the  first  group,  followed 
. by  score  cards  of  the  second  group;  then 

*.  header  card  (card  2 above)  for  the  next 

job,  then  cards  3, 4, 5, etc.  Cards  2—5  (and 
* on)  are  to  be  repeated  for  each  subsequent 

job.  (If  no  further  jobs  are  to  Fe  done, 
simply  end  with  the  last  score  card.) 


Description  of  Output 


Only  printout  is  obtained.  1.  Means  and  standard  deviations  of 
the  first  group.  2.  Means  and  standard  deviations  of  the  second 
group.  3.  Number  of  degrees  of  freedom.  4.  Variable  number  and 
the  value  of  student’s  T for  the  difference  between  the  two  group 
means  for  each  variable.  5.  A table  of  degrees  of  freedom  and  F 
ratios,  to  determine  the  appropriateness  of  the  assumption  of  homo- 
geneity of  variances;  T's  are  computed  and  printed  whether  or  not 
this  assumption  is  rejected.  T’s  are  computed  using  a pooled  es- 
timate of  the  variance.  6.  The  results  for  the  second  group. 


etc. 


Job  Deck  Structure 
JOB  Card 

LIBRARY  (STDNTF1) 

LGO. 

7-8-9  (EOR  Card) 

Card  1 — Number  of  Jobs 
Card  2 — Header  Card 

Cards 3, 4 — Format  Cards  (two  required) 
Score  Cards  for  group  1 
Score  Cards  for  group  2 

6-7 -8-9  (EOI  Card) 
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f 

h SAMPLE  INPUT 

O 

O 

VIORRtCH  CM17400«  STDNIF1 

O LI0RARY(STDNTF1) 

O LGO* 

O * END  OF  RECORD 

03 

5*21 
(2F2. 1 ) 


000  0013 


1020 

2010 

3010 

2020 

1020 

2010 

3020 

1030 

2010 

5 4 2 1 

( 2 F2 • 1 ) 


1010 

10 

2010 

10 

20 

1020 

2020 

10 

30 

5 4 2 1 

( 2 F2 • 1 ) 


1020 

0 

20  • 

1030 

1020 

2030 

2020 

1010 

2030 

1 

3 3 401 


( 20F4 

2 • 

.0) 

1. 

5 « 

7, 

1. 

1* 

5* 

3* 

2. 

5 • 

6 • 

0* 

0 • 

6 • 

0« 

5* 

5« 

5* 

5 ♦ 

4« 

4« 

4, 

4, 

1 END 

OF 

information 

1 END 

OF 

INFORMATION 
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SAMPLE  OUTPUT 


NUMBER  OF  DEGREES  OF  FREEDOM  ■ 
VALUES  OF  STUDENTS  T 


VARIABLE  1 


“•3600 


VAPIABLE  NDF  1 NDF  ? F RATIO 
1 A 3 1,05 


GROUP  1 MEANS 

1.000 


GROUP  ? MEANS 
1.750 


GROUP  1 STD.  DEV. 
.632 


GROUP  2 SID,  DEV. 
, A33 


NUMBER  OF  DEGREES  of  FREEDOM  S 
VALUES  OF  STUDENTS  T 
VARIABLE  1 * -1.783P 


VARIABLE 

1 


NDF  1 
A 


NOF  ? 
3 


F RATIO 

2.00 


'*  * y.  >'■' 
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group 
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MEANS 
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1 < 

• 800 

UA 

group 

2 

MEANS 

2< 

,000 

group 

\ 

STD.  DEV, 

< 

, 7A8 

group 

2 

STD.  DEV. 

* 

,707 

O I 
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2 COST  ESTIMATE 

o 

° For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 

g 0.195  seconds  of  central -processor  time  and  11.923  seconds  of  per- 

o ipheral -processor  time.  Chargeable  computer  time  was  $1.00  (North- 
western University  minimum  job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS — STDNTF1 
pages 

1 Identification  § Abstract 

3 User  Instructions 

5,6  I/O 

7 Cost — Contents 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 


Northwestern  University  Correlation  Anal- 
ysis, Version  1 

NUC0RR1  NUCC070 

Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR(S)  AND  Vogelback  Computing  Center, 

AFFILIATION (S)  Northwestern  University 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 

tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

NUC0RR1  may  be  used  to  compute  sums,  sums  of  squares,  crossproducts, 
means,  standard  deviations,  and  all  or  any  desired  section  of  the 
correlation  matrix.  There  is  also  the  capability  of  classifying 
data  into  groups  on  the  basis  of  a single  property. 

NUC0RR1  uses  a maximum- likelihood  estimator  that  deals  with  the 
principle  of  point  estimates.  This  method  is  quite  consistent  and, 
for  large  numbers  of  samples,  very  efficient  and  hightly  accurate. 
The  basis  concept  of  point  estimation  is  the  consideration  of  every 
possible  value  of  the  parameter  and  the  calculation  of  the  proba- 
bility that  that  particular  sample  would  occur  in  the  normal  dis- 
tribution if  it  were  the  true  value  of  the  parameter.  NUC0RR1  also 
serves  as  an  asymptotic  estimator  in  that,  as  the  size  of  the  sam- 
ple increases,  the  parameter  will  approach  a limit  (defined  by  the 
preceding  values) . 


C 
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( „ 

* USER  INSTRUCTIONS 

o 

o 

0 Description  of  Input  Data 

o TITLE1  Card  (required) 

Columns  Contents 

1-  6 TITLE1 

7-72  Alphanumeric  information  that  is  written 

as  the  top  line  of  every  page  of  results. 
Each  new  TITLE1  card  replaces  the  last 
TITLE1  card 

ONEWAVBEGI N* , 0NEWAVFINISH  CARDS  (used  only  if  one-way  analysis 
of  variance  is  desired) 


Columns  Contents 


1-  6 ONEWAV 

7-12  BEGIN*  at  beginning  of  first  group  being 

tested  for  one-way  analysis  of  variance, 
and 

FINISH  at  end  of  last  group  being  tested 

SETUP  Card  (required) 


Parameter  Columns  Contents 


KINDPR 


1-  6 SETUP* 

7—12  Problem  number 

3 Value  indicates  which  process  is  to  be  per- 

formed on  subsequent  data 

1:  read  and  accumlate  sums  and  sums  of 

squares  for  the  group  and  compute  and 
write  means  and  standard  deviations 
for  each  variable;  may  be  used  with 
missing-data  options  1 or 

2:  perform  computations  of  option  1,  plus 

sums  of  crossproducts  and  simple  cor- 
relations. Each  correlation  (with 
related  statistics)  will  be  written 
on  one  line.  Columns  20-40  of  this 
card  must  be  completed  in  detail;  may 

continued 
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Parameter  Columns 


MDATSW 


14 


KDARR 


15 


continued. 


% 


Contents 

be  used  if  "odd-shaped"  section  of  cor- 
relation matrix  is  desired  or  MDATSW= 

1 or  2.  A correlation  T test  is  given 

3:  compute  sums  of  crossproducts  and  simple 

correlations  as  matrices  by  rows  in  sec- 
tions. Ignore  Cols.  20—40;  may  not  be 
used  with  the  missing-data  options  1 
or  2 

4:  compute  as  in  option  3,  except  sums  of 

crossproducts  matrix  are  not  to  be  writ- 
ten out;  may  not  be  used  with  the  mis- 
sing-data options  1 or  2 

"Missing-data  switch" 

0:  no  missing  data  exist.  All  data  vec- 

tors containing  missing-data  codes  are 
ignored.  Actual  M will  again  be  the 
same  for  all  variables  but,  in  general, 
not  equal  to  the  number  of  observations. 

2:  missing  data  exist.  However,  only  val- 

id scores  from  incomplete  data  vectors 
are  salvaged.  Each  correlation  is  com- 
puted with  only  those  observations  that 
have  valid  scores  for  both  variables 
involved . 

Data  arrangement 

0:  alphanumeric  identification  is  first, 

followed  by  variables 

1:  variables  are  followed  by  alphanumeric 

identification 

Note:  Every  observation  of  the  set  of  var- 

iables must  have  some  identification,  and 
this  information  must  be  read  by  the  var- 
iable-format statement,  using  the  A speci- 
fication. This  identification  is  not  in- 
cluded in  the  count  of  the  number  of  var- 
iables. 


o 

o 

o 

o 


o 


i 


M 

•i 


O 


ERLC 
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Parameter  Columns 

NBIAS  16 

NVARRD  17-19 


Contents 


Value  of  variance  bias  0 or  1 subtracted 
from  N in  denominator  of  variance  (usually 


1) 


Number  of  variables  to  be  read  in  each  data 
vector,  excluding  the  identification j num- 
ber must  be  < 200.  If  analysis  of  variance 
is  desired,  the  number  must  be  <.  100.  If 
KINDPR=2,  then  the  maximum  value  of  NVARRD 
may  be  computed  so  that  the  maximum  number 
of  correlations  is  £ 2500 


If  IdNDPR  / 2,  Cols.  20-34  may  be  left  blank.  If  KINDPR  = 2 

Brogram0to4HptP^m?n»fthled  I?  comPjetely  and  will  be  used  by  the 
?nr8I«  d®te™ine  the  pattern  of  output.  See  Example  on  page  9 

section  A J°.l  the  "no™al"  case,  which  corresponds®^ 

irTD  - / Run  U of  the  example,  the  usual  values  are  NTR  = 
LCTR  - 1,  LCOL  - ERSFC  - NVARRD,  and  JST  = KST  = KFS  = 1. 


Parameter  Columns  Contents 


NTR 

LCOL 

LCTR 

LRSFC 

JST 

KST 


20-22 
23-2  5 
26-28 

29-31 
32-34 
35-3  7 


Number  of  first  variable  to  be  correlated 
with  variable  1 (usually  equal  to  1) 

Number  of  last  variable  to  be  correlated 
with  NVARRD  (usually  equal  to  NVARRD) 

Last  column  in  top  row.  Number  of  last 
variable  to  be  correlated  with  NTR  (equal 
to  1 for  triangular-shaped  sections) 

Last  variable  to  be  correlated  with  vari- 
able 1 (usually  equal  to  NVARRD) 

Increment  by  which  to  step  row  subscript 
(usually  1)  * 

Increment  by  which  to  step  column  subscript 
(usually  1)  * 


KFS 


38-40 

41-42 


Increment  by  which  to  step  last  and/or 
first  column  subscript  (at  elast  lj 

=0  if  input  from  cards 

=tape  number  if  input  is  from  data  tape 


VNAME  Cards  (1  card  required 

The  Variable-Name  Card  is  use 
put.  Each  Variable-Name  Card 


for  each  variable) 

d to  identify  variables  in  the  out- 
will  identify  the  variable  that  cor 


continued 
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,th 


responds  with  it  in  order  of  variable  input — i.e. , nLU  card  identi 
fies  nth  variable.  The  set  of  VNAME  cards  is  followed  by  a blank 
card  to  signal  end  of  name  cards. 


The  Variable-Name  Card  is  in  the  following  format. 


Co lumns 


Contents 


1-  6 
7-24 
25 

26-3  7 


VNAME* 

Alphanumeric  identification  of  variable 
Missing-data  process  code  (see  below) 
Exclusion  code  (punch  a decimal  point!) 


Note:  (a)  if  no  identification  is  desired, 

Cols.  7—24  must  be  blank. 


(b)  MDATSW  = 2 is  an  indication  that  the 
missing-data  codes  (see  below)  are  to  be 
used.  (Then,  if,  e.g.,  only  blanks  in  the 
data  are  to  be  omitted,  put  an  8 in  Col. 

25  and  nothing  in  Cols.  26—37.) 


Mi ssi ng-Data-Process  Codes  for  VNAME*  Cards 


0 

(or  blank) : 1 

Mo  missing  data 

1: 

omit 

scores 

= 0 

2: 

omit 

scores 

< 0 

3: 

omit 

scores 

< 0 

4: 

omit 

scores 

r!_  exclusion 

code 

5 : 

omit 

scores 

as  for  1 or 

4 above 

6: 

omit 

scores 

as  for  2 or 

4 above 

7: 

omit 

scores 

as  for  3 or 

4 above 

8: 

omit 

scores 

that  are  all 

blank 

9: 

omit 

scores 

as  for  8 or 

4 above 

(Note 


A blank  variable  score  is  entered  into  the  machine  as  — 0) 
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Variable-Format  Card 

Columns 

1-  6 

7-7  2 


Contents 

FMTDAT 

Variable  format  including  parentheses. 

If  more  than  one  Variable-Format  Card  is 
needed,  the  format  statement  can  be  con- 
tinued on  up  to  9 additional  cards.  The 
FMTDAT  should  be  repeated  in  Cols.  1—6  on 
all  continuation  cards.  The  format  must 
be  E or  F fields,  except  for  the  ID,  which 
is  A format.  A blank  card  must  follow  the 
set  of  Variable- Format  Cards. 


End-of-Group  Card 


This  card  signals  the  end  of  a group  of  data.  The  program  prints 
out  the  results  for  the  data  that  it  has  processed  and  proceeds  to 
the  next  group  of  data. 

Columns  Contents 

1-  6 ENDGRP 

7—72  Alphanumeric  information  printed  as  sec- 

ond line  on  each  page  of  output 

Preparation  of  the  Data  Deck 

The  data  input  should  correspond  to  the  Variable-Format  Card.  The 
field  width  of  each  variable  and  the  order  of  variables  must  remain 

fixed  for  all  observations.  Start  a new  card  for  the  second  and 

each  subsequent  case  (set  of  observations) . 


Description  of  Output 

The  output  includes  the  number  of  variables,  the  kind  of  process, 
the  variance  bias,  and  the  missing-data  switch  option  used.  Each 
variable  is  listed  with  the  number  of  observations  for  that  vari- 
able and  the  means,  standard  deviation,  standard  error,  variance, 
sum  of  squares,  and  sums  of  the  observations  for  each  variable. 

In  addition  to  this,  correlation  coefficients,  the  numerator  of  co- 
variance,  intercept  on  J axis,  correlated  T test,  standard  devia- 
tions, and  means  are  calculated  between  variables. 
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Limitations 

1.  Number  of  variables  (M)  may  be  up  to  200  for  process  1 (see 
below) 

2.  M 100  if  analysis  of  variance  or  correlations  are  desired 

3.  M < 50  variables  if  missing  data  are  opted 

4.  Maximum  number  of  correlations  = 2500 

5.  Number  of  observations  (per  group)  <.  999 

Job  Deck  Structure 

Job  Card 


LIBRARY  (NUC0RR1 ) 

LGO . 

7-8-9  (EOR  Card) 


I . 


Analysis  of  Variance  desired: 

ONEWAVBEGIN*  (only  in  first  group  of  data  being 
ed  for  analysis  of  variance) 

TITLE1  card 

SETUP*  card 

Variable-Name  Card(s) 

Blank  card  (see  Variable-Name  Card  section) 

FMTDAT  card  (s) 

Blank  card  (see  FMTDAT  section) 

Data  Input  Cards  for  first  group.  (see  Preparation 
of  the  Data  Deck) 

Blank  set  of  Data  Cards  (one  set  of  observations) 
End-of-Group  Card  


test- 


Repeat 
through 
last 
group 
of  data 


ONEWAVFINISH  card  (only  in  last  group  of  data  being 
tested  for  analysis  of  variance) 


i 

I 


< 


continued 


8 

172 


5/69 


J00  0014 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0014 

--h  II.  Analysis  of  Variance  not  desired: 

O 

° TITLE1  card 

§ SETUP*  card 

o 

VNAME*  card 

Blank  card  (see  VNAME*  card  section) 

FMTDAT  card  (s) 

Blank  card  (see  FMTDAT  section) 

Data  Input  cards  (see  Preparation  of  the  Data 
Deck) 

blank  set  of  data  cards  (one  set  of  obsei vations) 
(see  Preparation  of  the  Data  Deck) 

ENDGRP  card 


6— 7— 8— 9 (EOI  card) 

Example 

If  KINDPT  = 2,  it  is  possible  to  get  correlations  and  related  sta- 
tistics for  large  numbers  of  variables  by  dividing  the  total  out- 
put into  two  or  more  runs.  The  numbers  in  Cols.  20—40  determine 
the  pattern  of  output  for  each  run.  For  example,  if  results  are 


desired 
may  be 

for  120  variables,  the  correlation  matrix 
thought  of  as  divided  in  the  following  way. 

A 

For  the  first  run  (Sec.  A),  the  to- 
tal number  of  correlations  is 
1+2+  3+  •••+70=  70X71/2  = 2485 

70 

The  square  section  (B)  might  be  the 
output  of  the  second  run.  Here,  the 
total  number  of  correlations  would 
be  2500. 

50 

51 

\7l 

B 

C 

C 1 

C 2 

V The  third  run  could  be  Sec.  C = Cl 

N.  and  C2,  in  which  case  the  total  num- 

N.  ber  of  correlations  would  be 

50 

70 

\i2o  Ci  = 50*20  = 1000 

X 50 

\ C2  = l i 

\ i-1 

x.  = 50*51/2  = 1275 

L 

Total  for  C = 2275 

continued 
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Columns  17—40  of  tiie  SETUP*  cards  for  these  runs  would  be  as  follows. 


Cards 

Co lumns 

Run  1 

Run  2 

Run  3 

NVARRD 

17-19 

70 

100 

70 

NTR 

20-22 

1 

51 

21 

LCOL 

2 3-2  5 

70 

50 

70 

LCTR 

26-2  8 

1 

50 

21 

LRSFC 

29-31 

70 

100 

70 

J ST 

32-34 

1 

1 

1 

KST 

35-37 

1 

1 

1 

KFS 

38-40 

1 

1 

1 

For  Run  1 , 

variables 

1—70  of  the 

data  are 

needed . 

In  Run  2,  the  variables  needed  are  numbers  1—50  and  71—120,  or  a 
total  of  100  variables  to  read.  (The  variable  format  should  in- 
dicate that  variables  51—70  are  to  be  skipped.)  Note  that  the 
numbering  of  variables  is  relative  to  those  actually  used;  i.e., 
variable  71  is  renumbered  as  variable  51,  72  as  52,  etc.  If  de- 
sired, the  variable  numbers  may  be  punched  on  the  Variable-Name 
Cards  so  that  the  original  numbers  will  appear  on  the  output  along 
with  the  number  relative  to  this  run. 

In  Run  3,  the  variables  needed  are  numbers  51—120,  or  a total  of 
70.  In  this  case,  variable  51  is  1 relative  to  Sec.  C.  Therefore, 
NTR  = 21,  relative  to  the  beginning  of  Sec.  C and  LCTR  = 20. 


o 

o 

o 

o 

o 
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o 

o 

VLDRR  »CH  »CM61700t  KUCORRl 

O LTRR»RY(NUCORRl) 

O LRO, 

o titlki  test  of  some  garbage  data 

SFTl!P#0  000052201  00^00 1005001 005001 001 0C 


VNAMt*GARl  8 
VNAM€»GAR2  B 
VNAME»GAR3  R 
VNAME*GAR4  R 
VNAME*GAR5  R 


FmtdAT(A6*5F6.1) 

00250  00025  02500  00150  00Q3-*  00064 
0n350  00022  02200  00043  00041  000R2 
00175  00009  00130  00180  000?b  00023 
00300  00023  02300  00200  00033  00064 
00200  00010  00060  00330  00013  00016 
00550  00007  00l4n  00340  00016  00012 
00600  00006  00080  00500  OOOll  00027 
00130  0000B  00270  00150  0001?  0004P 
00500  0001R  0036c  00180  00O«i7  00050 
00500  00003  00100  00140  00014  00012 
00300  00008  0O270  00100  00025  00013 
OO200  00006  00300  00150  00021  00020 
00200  00008  00100  00250  00018  00023 
00100  00022  02200  00110  00046  00118 
00400  00013  01300  00280  00017  00050 

00200  00025  02500  00100  00035  00150 
nn400  00009  00075  00190  00017  00023 
n0300  00007  00350  00260  00012  00042 
00800  00020  02000  00220  00030  00072 
00600  00012  00400  00120  00020  00036 
00800  00026  00160  0O110  00035  00056 
00150  00015  00300  00160  00029  00036 
00700  00010  00090  01000  00012  00026 
00600  00028  02R00  00420  00040  00108 
00200  00034  03400  00090  00042  00106 
O0600  00004  OOORO  00360  OOOll  00016 
00300  00018  00160  00110  00032  00012 
00600  00003  00040  00130  00015  00007 
00600  00014  00090  00070  00029  00028 
001R0  00012  00240  00150  00021  00025 
00500  00012  00200  00410  00016  00014 
001R0  00024  02400  00110  00038  00106 
00600  00010  00500  00100  00026  00032 


1 

1.0 

4.0 

2 

2.0 

5*0 

£ 0 

3 

A#0 

KO 

7*0 

4 

fl.  2 

7.6 

. ;< 

9,7 

000  0014 
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SAMPLE  OUTPUT 


CD 

4 

X 


3 

O 

> 


4 

X 


3 

a 


3 

C) 


CO 


W 


X 

H 


-J 

a 

o 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
1 21  seconds  for  central-processor  time  and  28.412  seconds  for 
peripheral -processor  time  with  a memory  useage  of  61,700  words. 
Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS—  NUC0RR1 
pages 

1 Identification  § Abstract 

3-10  User  Instructions 

11-12  I/O 

13  Cos  t— Con  tent  s 
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DESCRIPTIVE  TITLE 

Upper-  and  Lower-Case  Greek  and  Roman 
Alphabetic  Plotting 

CALLING  NAME 

SCRIPT 

INSTALLATION  NAME 

University  of  Notre  Dame 
Computing  Center 

AUTHOR(S)  AND 
A F F I L I AT  1 0 N ( S ) 

Nicholas  DiCianni 

LANGUAGE 

FORTRAN 

COMPUTER 

UNIVAC  1107 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Leonard  Kilian 
Elizabeth  Hutcheson 

Computing  Center 
University  of  Notre  Dame 

FUNCTIONAL  ABSTRACT 

The  SCRIPT  subroutine  provides  useful  and  flexible  character  sets 
for  the  CalComp  plotter.  Two  fonts  are  available,  Roman  and 
Greek,  each  in  upper  and  lower  case.  Special  Control  Characters 
allow  the  user  to  change  case  or  font  and  permit  backspacing, 
superscripting,  and  subscripting.  The  routine  also  provides  for 
plotting  at  angles.  Italics  may  be  specified  also. 


5/70 

1 

178 

000  0015 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 

000  0015 


USER  INSTRUCTIONS 
Description  of  Input 

CALL  SCRIPT  (XO,YO, HO, THETA, BETA, ADS, NC) 


Name 

Form 

Contents 

SCRIPT 

subroutine 

XO 

real 

X coordinate  of  the  start  of  the  plot 

YO 

real 

Y coo  uinate  of  the  start  of  the  plot 

HO 

real 

Height  (in  inches)  of  the  character 
string  to  be  plotted 

THETA 

real 

Angle  (in  degrees)  with  respect  to  the 
X axis  for  plotting  the  characters 

= 0:  parallel  to  X axis 

= 90.0:  perpendicular  to  X axis 

BETA 

real 

Angle  (in  degrees)  that  will  produce 
italics  (22°  recommended) 

ADS 

alphanumeric 

Number  of  characters  in  the  string, 
followed  by  an  H,  followed  by  the  string 
of  Control  and  Plot  Characters,  Hol- 
lerith expression 

NC 

integers 

Number  of  characters  in  the  string, 
including  blanks  and  Control  Charac- 
ters 

Control 

Characters 

The  characters  to  be  plotted  are  interspersed  with  appropriate 
Control  Characters,  forming  a string  of  meaningful  instructions. 
The  special  Control  Characters  are 


Card  Control 

Reference  Code 

Use 

2-8 

4 

Change  case 

12-7-8 

it 

Change  font 

0-5-8 

\ 

Plot  a character  as  a 

superscript 

0-6-8 

Plot  a character  as  a 

sub  script 

11-6-8 

<- 

Backspace 

0-7-8 

i 

Lock 

11-0 

u. 

Unlock 

continued 
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The  SCRIPT  subroutine  assumes  that  characters  are  to  be  plotted  as 
lower-case  Roman.  It  functions  similar  to  a typewriter  with  res- 
pect to  shifts  and  locks.  A shift  applies  to  only  the  next  plot- 
able  character.  A lock,  occurring  after  a shift,  will  hold  the 
Control  Character  in  effect  until  an  unlock  occurs. 


The  0—5—8,  and  0-6—8  control  codes  specify  super-  and  sub-scripting. 
The  next  noncontrol  character  will  be  plotted  one-half  the  height 
of  the  scripted  character.  A lock  may  be  used  with  super-  and  sub- 
scripted characters  to  provide  multiple  characters  at  the  same  level. 
Note  also  that,  by  the  use  of  the  lock,  multiple  levels  of  sub-  and 
super-scripting  may  be  obtained. 


The  backspace  Control  Character  causes  the  next  character  to  be 
plotted  with  the  same  X coordinate  as  the  previous  plotted 
character.  If  an  unlock  appears  before  the  backspace,  the  next 
character  will  have  the  X coordinate  of  the  first  character 
following  the  lock  that  precedes  the  unlock.  If  multiple  un- 
locks precede  the  backspace,  the  X coordinate  corresponding  to 
the  appropriate  lock  command  will  be  used. 


Examples 


Character  String 


Result 


£ D 
{ AD 

A CALACOMP 
< L=/f A+B-C u 

/ l=M+b-c 


D 

AD 


d 

D 

6 

A 


CalComp 

A=a+B-y 

A=a+b-c 


Examples 


Character  String 


Result 


A A 4- Z.2  + 3u 


A At  2 
A A + 
A A *2 


3 


A A ffB  4 2u 


Examples 


Character  String 
AA  4 2+-  4 3 


Result 
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Character  String  Result 

cd 

4A+ ftcdu^+S  A3 

de£ 

*AtJlcd  + Jlefu«-  + 2u«-'i'  i A^  2 

The  subroutine  automatically  controls  spacing  between  characters. 
Since  all  characters  do  not  take  the  same  amount  of  space,  it  is 
difficult,  if  not  impossible,  for  the  user  to  compute  the  length 
of  the  resulting  plot.  For  this  reason,  if  it  is  desirable  to 
compute  the  length  of  the  plot  (for  example,  to  center  the  line), 
a call  of  SCRIPT  with  NC  negative  will  cause  the  plotted  string 
length  to  be  returned  in  XO.  No  plot  will  be  produced.  The 
proper  initial  X coordinate  may  then  be  calculated  and  SCRIPT 
called  with  the  appropriate  XO  and  NC  positive. 

The  complete  character  set  is  reproduced  below  (reduced  601) . 
Character  codes  not  containing  characters  represent  the  various 
Control  Characters. 


( 

SCRIPT  CHARACTER  SET 


Card  Code 

7 

12 

11 

12 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

11 

11 

11 

11  11 

11 

6 

5 

5 

7 

7 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 5 

6 

6 

6 

8 

8 

Octal 

00  01 

02  03  04 

05  06 

07  10 

// 

12 

13 

14 

15 

16 

17 

20  21 

22  23  24 

Decimal 

00  01 

02 

03 

04 

05  06 

07  08  09  10 

1/ 

12 

13 

14 

15 

16 

17 

18  19 

20 

Printer 

A 

B 

c 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M N 

0 

Font  l Lo wer 

5= 

{ 

} 

a 

.b 

c 

d 

e 

f 

e 

h 

1 

J 

k 

1 

m n 

0 

Font  l Upper 

* 

[ 

] 

£ 

A 

B 

C 

D 

E 

F 

G 

H 

] 

J 

K 

L 

M N 

0 

Fon  t 2 Lo  wer 

5= 

1 

- 

£ 

a 

0 

r 

5 

€ 

4> 

V 

V 

1 

§ 

K 

A 

A V 

0 

Font  2 Upper 

1 

A 

B 

r 

A 

E 

<D 

A 

H 

1 

■K 

A 

M N 

0 
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SCRIPT  CHARACTER  SET 


r 

t> 


\ 


' 

l 


l 

\ 


Card  Code 

11 

11 

It 

0 

0 

0 

0 

0 

0 

0 

0 

12  11 

12 

12 

3 

6 2 

n 

11 

0 

7 

8 

9 

2 

3 

4 

5 

6 

7 

8 

9 

4 

6 

8 

6 8 

3 

4 

4 

6 

6 

8 

8 

8 

Octal 

25  26 

27  30  31 

32 

33  34  35  36 

37  40  41 

42 

43 

44 

45  46 

47  50  51 

Decimal 

21 

22  23  24  25  26 

27 

28  29  30  31 

32  33 

34 

35  36 

37  38 

39  40  41 

Printer 

P 

Q 

R 

5 

T 

u 

V 

w X 

Y 

Z 

D - 

+ 

< 

- 

> 

$ 

# 

C 

Font  I Lower 

P 

q 

r 

s 

t 

u 

V 

W 

X 

y 

Z 

) - 

+ 

< 

- 
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Card  Code 

Octal 

Decimal 
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7 8 9 4 11 
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fa 

o SAMPLE  INPUT 

o 


CALL  SCRIPT  (1.,  9.,  .2,  0.,  0.,  33HA-£li  LUSTRATION  FOR  SCRIPT  ROUTINE,  33) 
CALL  SCRIPT  Cl.,  7.,  .15,  30.,  0.,  26HAl£N+2u  = A*£N+lU  + A-HSM2,  26) 


CALL  SCRIPT  Cl.,  6..  .15,  0.,  25.,  30K6ITALICS  MAY  ALSO  BE  SPECIFIED,  30) 
CALL  SCRIPT  Cl.,  5.,  .25,  0.,  0.,  24Hj$AL  = ^MA  + ^BAB  + t^C&C,  24) 


INTEGER  INC 8) 

1 FORMAT  C8A6) 

X = 1. 

Y = 4. 

H = .2 
DY  = .3 

CALL  SCRIPT  CX,  Y-DY,  H+DY,  0.,  0.,  2HAN,  2) 

CALL  SCRIPT  CX+.05,  Y-DY,  H+DY,  0.,  0.,  2 HAN,  2) 
DO  10  I = 1,9 
READ  1,  IN 

CALL  SCRIPT  C X,  Y,  H,  0.,  0.,  IN,  48) 

10  Y = Y - DY 


DATA  CARDS 

OT  UNTIL  A MACHINE  CAN  WRITE  A SON- 
NET OR  COMPOSE  A CONCERTO  BECAUSE  OF 
THOUGHTS  AND  EMOTIONS  FELT,  AND  NOT  BY  THE 
CrIANCE  FALL  OF  SYMBOLS,  COULD  WE  AGREE 
THAT  MACHINE  EQUALS  BRAINS  - THAT  IS,  NOT 
ONLY  WRITE  IT  BUT  KNOW  THAT  IT  HAD  WRITTEN 
IT. 

A^GEOFFREY  JEFFERSON 
ALISTER  A ORATION  FOR  1949 


This  part  of 
the  example 
is  a portion 
of  a FORTRAN 
program  that 
uses  SCRIPT. 
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SAMPLE  OUTPUT 


ILLUSTRATION  FOR  SCRIPT  ROUTINE 


* 


o*1 


a 


Italics  may  also  be  specified 


A m aA  + /?B  + rC 


N 


ol  until  a machine  can  write  a son- 
net or  compose  a concerto  because  of 
thoughts  and  emotions  felt,  and  not  by  the 
chance  fall  of  symbols,  could  we  agree 
that  machine  equals  brains  - that  is,  not 

only  write  it  but  know  that  it  had  written 
it. 


GEOFFREY  JEFFERSON 
Lister  Oration  for  1949 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  on 
the  Central  Computer  was  1 minute  20  seconds  (@  $8/minute) . This 
includes  searching  the  library  tape,  bringing  in  SCRIPT,  and  com- 
piling the  FORTRAN  program.  (Time  from  end  of  allocation  to  run 
termination  was  41  seconds.)  There  is  no  additional  charge  for 
plotter  time. 

Charge  to  user  ■ computer  time  + postage  and  handling  + network 

overhead 

= $10.67  + $10.00  + network  overhead 
= $20.67  + network  overhead 


CONTENTS— SCRIPT 


pages 

1 

3-  6 

7-  8 
9 


Identification  § Abstract 

User  Instructions 

I/O 

Cost — Contents 
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DESCRIPTIVE  TITLE 

Automatic  Interaction  Detector 

CALLING  NAME 

AID  NUCC113 

INSTALLATION  NAME 

Vogelback  Computing  Center, 
Northwestern  University 

AUTHOR ( S ) AND 
AFFIL IATI0N (S ) 

J.  Sonquist 

The  University  of  Michigan 

LANGUAGE 

CDC  FORTRAN  IV 

COMPUTER 

CDC  6400 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Lorraine  Borman,  EIN  Technical  Represent 
ative,  Vogelback  Computing  Center,  North 
western  University,  2129  Sneridan  Road 
Evanston,  111.  60201 
Tel . : (312)  492-3682 

FUNCTIONAL  ABSTRACT 


AID  was  originally  programmed  for  the  IBM  7090  in  the  MAD  lan- 
guage at  The  University  of  Michigan.  A detailed  discussion  of 
the  theory,  methods,  and  control  parameters  of  the  program  are 
contained  in  Ref.  1.  Since  1964,  two  parameters  have  been  added 
to  the  main-parameter  card. 


AID  is  focused  on  a particular  kind 
characteristic  of  many  social-scien 
which  the  purpose  of  the  analysis  i 
of  descriptive  statistics  but  may 
exact  testing  of  specific  hypothese 
the  problem  is  often  one  of  determi 
for  which  data  have  been  collected, 
in  question,  under  what  conditions, 
processes,  with  appropriate  control 


of  data -analysis  problem, 
ce  research  situations,  in 
nvolves  more  tk^n  the  reporting 
not  necessarily  involve  the 
s.  In  this  type  of  situations 
ning  which  of  the  variables, 
are  related  to  the  phenonmenon 
and  through  what  intervening 
s for  spuriousness. 


AID  is  useful  in  studying  the  interrelationships  among  a set  of 
up  to  37  variables.  Regarding  one  of  the  variables  as  a depend- 
ent variable,  the  analysis  employs  a nonsymmetrical  branching 
process,  based  on  variance -analysis  techniques,  to  subdivide  the 
sample  into  a series  of  subgroups  that  maximizes  one's  ability  to 
predict  values  of  the  dependent  variable.  Linearity  and  additivity 
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assumptions  inherent  in  conventional  multiple-regression  techniques 
are  not  required.  AID  will  handle  variables  that  are  only  nominal 
scales,  i.e.,  mere  classifications. 

REFERENCES 

1.  Morgan,  J.N.,  and  Sonquist,  J.A.,  "The  Detection  of  Inter- 
action Effects:  A Report  on  a Computer  Program  for  the 

Selection  of  Optimal  Combinations  of  Explanatory  Variables," 
Univ.  Mich.  Inst.  Soc.  Res.  Survey  Res.  Ctr.  Monograph 
No.  35  (1964);  copies  may  be  obtained  from  the  EIN  office 
for  the  cost  of  duplication  and  mailing# 
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USER  INSTRUCTIONS 
Description  of  Input  Data 

It  is  assumed  that  the  data  have  been  punched  on  cards,  one  or  more 
cards  per  observation.  Original  input  may  not  be  a data  tape. 
Input  data  may  be  punched  anywhere  on  the  card  except  in  Col.  1. 
Column  1 of  the  data  cards  may  contain  any  legal  character  except 
an  alphanumeric  E.  A legal  character  is  defined  as  any  punching 
pattern  obtainable  from  a single  depression  of  a key  on  a key- 
punch . 

Since  several  analyses  may  be  performed  dur 
is  desirable  to  list  the  types  of  variables 
into  the  computer.  Each  analysis  may  use  i 
variables . 

Variables  entered  into  the  computer  are  of  five  types: 


ing  one  machine  run,  it 
that  may  be  entered 
ts  own  subset  of  the 


(1)  identifiers 

(2)  sample  subset  selectors  (filters) 

(3)  predictors 

(4)  dependent  variables 

(5)  weights 


With  the  exception  of  identifiers,  any  variable  may  be  used  for 
types  (2)— (5),  provided  that  it  meets  the  restrictions  made  by 
the  program  on  the  values  that  a variable  may  legally  assume. 

The  only  restriction  on  where  variables  may  be  placed  on  the  data 
cards  is  that  no  variable  to  he  used  in  an  analysis  may  be  punched 
in  Col . 1 . 


All  input  variables,  except  those  which  are  to  be  used  as  identi- 
fiersy are  supplied  to  the  program  in  integer  mode.  Variables  to 
be  used  as  identifiers  must  be  supplied  to  the  program  in  character 
(BCD)  mode. 


( 


Program  Control  Cards 

Label  Card — Type  1 Card 

Columns 

1 1 (required) 

2—79  Alphanumeric  identification.  If  card  residuals 

are  requested,  place  the  project  identifier 
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' starting  in  Col.  2 of  this  card,  followed  by  a 

deck-identification  number.  The  contents  of 
Cols.  2-13  of  this  card  will  be  punched  into  the 
card  residual  output  from  this  analysis.  All 
BCD  characters  are  legal  project  and  deck  identi- 
r fiers.  The  entire  contents  of  Cols.  2—79  will  be 

t>  printed  on  the  output  statistics.  If  this  run  is 

- a subset  of  the  sample — i.e.,  a partial  data  deck 

has  been  entered  into  the  computer — this  informa- 
> tion  should  be  punched  on  the  label  card  some- 

i where  after  Col.  13. 


Main^ Parajve ter_  C_ard — Type  2 Card.  All  parameters  are  punched  right- 

adjusted. 

I 

' Columns 


1 

5 

6 
7 


10-13 

17-19 


\ 


2 (required) 

0 or  blank  for  an  abbreviated  form  of  output 
1 : full  printout 

Number  of  variable-format  cards 

C if  input  data  are  on  cards  and  are  not  to  be 
saved  on  tape.  W if  input  data  are  on  cards  and 
are  to  be  written  on  binary  tape  and  saved  for 
subsequent  analysis.  T if  the  input  are  already 
on  binary  tape  as  the  result  of  a previous  run 

Number  of  observations  (cases) 

The  total  number  of  all  input  variables  including 
identifiers > predictors,  sample  subgroup  selec- 
tion variables,  dependent  variables,  and  weight(s) 
AND  when  Col.  7 is  T this  includes  residuals 
left  on  tape  from  any  previous  analyses  performed 
on  this  run.  Take  all  the  variables  to  be  used 
in  all  analyses  and  assign  integers  to  them, 
starting  with  the  leftmost  variable  on  the  first 
(merged)  data  deck  as  variable  number  1.  The 
last  field  number  on  the  last  merged  deck  is 
variable  NV . The  first  residual  placed  on  tape 
is  numbered  one  larger  than  this;  the  second  re- 
sidual is  numbered  two  larger  than  t.hi^ . Subse- 
quent values  of  NV  for  succeeding  runs  must  be 
increased  by  the  appropriate  amount. 

Range  (2  £ NV  <_  100)  . 
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Se cvjidaTii -Parang frgr  Card— Type  3 Card 


( 


Columns 

1 3 (required) 

6_  7 Number  of  predictor  variables  to  be  used  (NP) 

Restriction:  1 <_  NP  <_  36 

H_13  Index  number  of  variable  to  be  used  as  weight  (WT) 

Restriction : 0 <_  WT  <_  N V 

000  Run  will  be  unweighted 

14_19  pi — this  is  the  proportion  of  the  total  sum  of 

squares  that  must  be  contained  in  any  group  if 
that  group  is  to  become  a candidate  fcr  splitting. 

2%  has  been  found  to  work  reasonably  well,  e.g., 
punch  the  proportion  ,020.  Note  that  the  decimal 
point  is  punched  in  the  field.  Other  values  may 
be  punched  at  the  user's  option.  The  range  is 
.00001  < PI  < 1.0 

20—25  P2 — the  best  split  on  the  i™  candidate  group 

must  reduce  the  unexplained  sum  of  squares  by  P2 
proportion  of  the  total  sum  of  squares  or  that 
group  will  not  be  split,  and  it  will  not  become 
a candidate  group  again  even  though  it  may  meet 
the  PI  requirement  above.  The  range  is  0 <_  P2  <_  PI 
The  decimal  point  is  punched  in  this  field  as 
above.  The  proportion  .0060  has  been  found  to 
work  well  with  samples  of  1500-3000.  Other  values 
may  be  punched  at  the  user’s  option 

26-28  MAXGP — the  maximum  allowable  number  of  final 

groups  into  which  the  input  data  may  be  split, 
regardless  of  PI  or  P2.  Thus,  the  splitting 
process  will  always  stop  when  the  sample  has  been 
divided  into  MAXGP  number  of  unsplit  subgroups. 
MAXGP  may  not  be  larger  than  63,  i.e.,  62  splits, 
125  groups  in  all.  Fifty  has  been  found  to  be  a 
satisfactory  maximum  number  of  splits.  The  range 
is  1 < MAXGP  <_  63 

29-31  MSIZE — minimum  number  of  observations  that  must  be 

contained  in  a group  if  that  group  is  to  become  a 
candidate  for  splitting.  Its  purpose  is  to  prevent 
small  groups  with  somewhat  unstable  means  from 
being  further  split,  since  the  splits  are  likely 
to  be  heavily  influenced  by  sampling  errors. 
Normally,  MSIZE  should  not  be  smaller  than  25. 

Range  001  < MSIZE  <999  . 
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35-37  This  is  the  index  number  of  the  variable  to  be 

used  as  the  dependent  variable  (right-adjusted). 
For  example,  if  the  dependent  variable  is  the  14th 
variable,  punch  014.  No  variable  to  be  used  as  a 
dependent  variable  may  have  a value  larger  than 
999,999  or  less  than  99999  before  scaling 

38—49  Name  of  independent  variable 

50—80  Contain  various  optional  parameter 

Pre_ di_ot_orJjj_ i_s t Card_s — Type  4 Cards 

Use  only  as  many  PL  cards  as  are  needed.  Values  of  all  variables 
must,  be  in  the  range  0 < Xi  <_  63.  The  maximum  number  of  preditors 

is  36  (maximum  number  oF  predictor  cards  is  9) . Each  predictor- 

list  card  contains  4 fields,  1/predictor.  The  last  predictor  card 
may  contain  only  as  many  fields  as  needed. 

Co lumns 
, 1 

Predictor  #1? 

3-  5 

7 


9-20 

Predictor  #2: 

22-24 
26 
28-39 

Predictor  #3: 

41-43 
45 
47-58 

continued 
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4 (required) 

Variable  number 

Type  of  predictor  M (monotonic)  or  F (free) ; M if 
the  predictor  code  ordering  for  that  predictor  is 
to  be  maintained  during  the  partition  scan;  F if 
the  categories  of  that  predictorare  tQ  be  sorted 
into  descending  sequence  on  their  means 

Alphanumeric  name 

Variable  number 
Type  M or  F 
Name 

Variable  number 
Type  M or  F 
Name 
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Predictor  # 4: 
60-62 
64 
66-7  7 


Variable  number 
Type  M or  F 
Name 


if  more  than  four  predictors,  go  on  to  a second  card.  Column  1 
must  be  punched  4,  then  repeat  above. 


Sample  Predictor-List  Card. 

(for  2 predictors)  cc  1 3—5  7 9 22—24  26  28 

4 002  F POLYARCHY  003  F ELISIST 

Variable-Format  Card(s) 

FORTRAN-type  format.  All  data  fields  must  be  integer  (I)  mode 
except  identifier  fields,  which  may  be  A format. 

Example.  Data  cards  are  punched 


Variable  Column 

1 5 

2 6 

3 7 

4 8 

5 9-12 

6 13-14 

(Identifier)  7 15—80 


Format  card  would  read  (Al,  3X,  411,  14,  12,  60X,  A6) 

Note:  The  Al  must  be  included  (program  requirements).  Remember 
that  data  must  not  be  punched  in  Col.  1.  Also  remember  that  the 
identifier  field  is  included  in  the  number  of  variables. 


Description  of  Output 

jyfSwE^ed  paragraphs  in  the  following  indicate  that  this  is  included 
*in  tlv^v  abbreviated  printout  when  Col.  5 of  the  main-parameter  card 
is  punned — 

For  each  an'ajLy sis  : 

* 1.  An  identifying  label 
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* 2.  Number  of  input  observations,  number  of  input  variables, 

number  of  predictors,  index  of  the  variable  used  as  a weight, 
group  split-eligibility  criterion,  group  spli t-reducibility 
criterion,  minimum  group  size,  maximum  number  of  allowable 
groups,  index  and  name  of  the  dependent  variable,  a defini- 
tion of  missing-data  values  of  the  dependent  variable  that 
were  used  in  deleting  such  observations,  decimal -point 
locators  (scale  factors),  location  of  input  data,  and  a 
definition  of  which  subset,  if  any,  of  the  input  observa- 
tions were  specified  for  use  in  the  analysis 

*3.  A listing  of  all  of  the  predictors  used  in  the  analysis, 
their  maximum  values,  and  the  type  of  predictor  (free  or 
monotonic) 

* 4.  Statistics  for  the  total  number  of  observations  in  the  analy- 

sis, including  total  read,  total  deleted,  total  used,  and, 
for  the  latter,  the  total  sum  of  weights,  sum  and  sum  of 
squares  of  the  dependent  variable,  its  mean  and  standard 
deviation,  the  total  sum  of  squares  (TSS)  for  the  analysis, 
and  the  two  values  PA  and  PB — i.e.,  the  sum  of  squares  that 
must  be  contained  in  a group  if  it  is  to  be  split  and  the 
sum  of  squares  that  must  be  transferred  from  within-  to 
between-group  sums  of  squares  for  a split  to  take  place 

5.  a.  A record  of  the  statistics  for  all  attempted  partitions 
of  the  entire  sample  (group  1),  over  all  classes  of  all 
predictors 

b.  These  statistics  include,  for  each  class,  the  number  of 
observations,  the  sum  of  the  weights,  EY,  EY^,  Y,  a, 
and  the  BSSifcp  for  each  possible  partition  between  adja- 
cent classes,  and  the  total  sum  of  squares  in  the  group 
under  attempted  partitioning 

Final  output  for  each  analysis  consists  of: 

* 1 . A complete  definition  of  each  group  created  during  the  par- 

titioning process  , including  the  group  identification 
number,  the  identification  of  the  parent  group  from  which 
it  was  split,  identification  of  the  variable  used  to  split 
off  this  group,  the  classes  of  the  partitioning  variable 
forming  the  group,  and  an  indication  whether  the  group  was 
retained  as  a final  group;  for  the  group,  the  statistics, 

N,  Ew , Y,  EY,  a,  EY%  deviation  of  the  group  mean  from  the 
grand  mean,  weighted  proportion  of  the  total  observations 
used  that  are  in  the  group,  weighted  mean  square  for  the 
group,  the  proportion  of  the  total  sum  of  squares  in  the 
group,  and  the  sum  of  squares  for  the  group 
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vo  * 2.  A one-way  analys is -of-var iance  table  over  the  final  groups. 

3 This  should  be  interpreted  with  extreme  caution,  especially 

° when  weighted  data  are  used 

o 

o 3.  By  option,  residuals  (discrepancies  between  observed  and 

predicted  values  of  the  dependent  variable)  may  be  punched 
or  written  on  tape,  or  both,  for  subsequent  analysis.  Punched 
output  includes  identifying  information  supplied  by  the  user, 
the  observation  number,  the  identification  number  of  the 
AID  final  group  into  which  the  observation  fell,  the  pre- 
dicted value  for  the  observation,  its  actual  value  on  the 
dependent  variable,  and  the  residual  score.  Scale  factors 
punched  on  the  control  cards  provide  for  the  desired  number 
of  significant  digits  in  the  residuals 

If  Col.  5 is  blank  or  0,  printout  of  intermediate  results,  item  5 
is  partially  omitted. 


Program  Size  Limitations 

Maximum  number  of  input  variables  is  100 

Maximum  number  of  dependent  variables  for  any  one  analysis  is  1 

Maximum  number  of  predictor  variables  for  any  one  analysis  is  36 

Maximum  allowable  number  of  groups  into  which  the  input  observa- 

tions may  be  split  is  63 

Range  of  any  predictor  0 <_  Vp  <_  63 

Range  that  may  be  legally  taken  on  by  the  dependent  variable  before 
scaling  -99999  <_  £ 999999 

Range  that  may  be  legally  taken  on  by  the  weight  associated  with 
any  given  observation  0 £ Vw  <_  9999 

Range  that  may  be  legally  taken  on  by  any  variable  used  as  a sample 
selector  -99999  < V£  < 999999 

Maximum  number  of  variable-format  cards  is  9 

Minimum  number  of  observations  that  must  be  contained  in  the  i^h 
group  if  that  group  is  to  become  a candidate  for  splitting 
2 < Ni  < 999 

Maximum  number  of  input  observations: 

Storage  requirements  are  such  that,  for  any  problem  to  be 
entered  into  AID,  the  amount  of  storage  per  observation 
(3-8  words)  times  the  number  of  observations  must  be  less 
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than  18  000.  Maximum  sample  sizes  for  all  possible  numbers 
of  predictors  are  listed  below.  Determine  which  category 
the  problem  falls  into,  based  on  the  number  of  predictors. 
The  second  line  gives  the  maximum  sample  size. 


Category 


No.  of  predictors 
(NP)  in  any  one 
analysis 


Max.  permissible 
no.  of  observa- 
tions in  analy- 
s is 


(a) 

(b) 

(c) 

fdl 

(e) 

(f) 

1-6 

7-12 

13-18 

19-24 

25-30 

30-36 

6666 

5000 

4000 

3333 

2857 

2500 

If  a problem  is  too  large,  either  the  number  of  input  observations 
must  be  cut  down  or  the  number  of  predictors  must  be  reduced  enough 
to  put  it  into  a different  category.  For  instance,  a problem  with 
12  predictors  and  a given  sample  size  takes  up  as  much  space  as  one 
with  seven  predictors  and  the  same  sample  size,  since  both  fall 
into  category  (b) . 


Job  Deck  Structure 


2 Card 
-Type  3 


Card 


Job  card  (CM  = 77600) 

LIBRARY  (AID) 

LGO . 

7-8-9  (EOR  card) 

Label  card — Type  1 Card 
Main-parameter  card — Type 
Secondary-parameter  card— 

Predictor- list  card(s) — Type  4 Card(s) 

Variable-format  card(s) 

DATAFOLLOWS  (punched  in  Cols.  1-11) 

(Data  deck  follows  here) 

E (after  last  card  of  data  deck)  punched  in  Col  1. 

If  an  observation  (or  case)  requires  more  than  1 card, 
then  blank  cards  equalling  the  # of  cards/observation 
must  follow  the  E card 


Example  1 
Example  2 


6-7—8— 9 (EOI  card) 


Data  on  1 card/observation  use  E card  only. 
Data  on  3 cards/observation  use  E card, 
plus  2 blank  cards. 
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SAMPLE  INPUT 


LIBRARY(AID) 

LGO. 

7-8-9  ( End  of  Record  ) 

Label  1 POLITICAL  SYSTEMS  VARIABLES  ONLY 

Main  Para.  2 1 1C  0049  7 

2nd  Para.  3 5 000.00001,00010035003  00 1GENERAL  CONF 

Predictor  4 002  F POLYARCHY  003  F ELISIST  004  F CENTRIST 


List  Cards 

4 006  F 

TRADITIONAL 

Format 

(A1,2X, 

14, 33X, 51 1/2X/A3) 

OATAFOLLOWS 

1 83 

3111132111231112231321122 

Obs.  1 

11 

ARG 

2 88 
12 
ATR 

3111132111321131231331112 

3 53 

11 
AST 

3122132121221221231231112 

4 85 

12 

3132132111321131221331112 

BLG 

5 78 

2113223121131123231121122 

• 

11 

BRZ 

' 

6 -180 
11 
BUL 

2222211233313313113111212 

7 90 

12 
CAN 

3112132111321131231331112 

49  -135 

2222212233233313233111212 

Obs.  49 

11 

YUG 

E Card 

E 

2 blank 
cards 

6-7- 8-9  (End  of  Information) 
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® COST  ESTIMATE 

o 

° The  job  listed  consisted  of  49  data,  decomposed  into  27  groups  in 
g * 14  steps.  The  total  central -processor  time  used  was  3.712  seconds; 
o per ipheral -processor  time  was  42.660  seconds  with  a memory  useage 

of  77,600  words.  The  Northwestern  computer  charge  was  $1.74. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.74  + $15.00  + network  overhead 
= $16.74  + network  overhead 
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Generalized  Stepwise  Regression 
B34T  NUCC111 

Vogelback  Computing  Center, 
Northwestern  University 


This  program  is  a single-precision  version 
of  the  UCLA  BIMED  34,  rewritten  by  Hodson 
Thornber,  The  University  of  Chicago,  in 
FORTRAN  II  and  converted  for  the  CDC  0400 
by  Donald  Morrison,  Northwestern  University. 

CDC  FORTRAN  IV  ; ' 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


B34T  calculates  multiple  linear  regression  in  a stepwise  manner, 
inserting  at  each  step  that  variable  which  is  eligible  and  has  the 
highest  partial  correlation  with  the  dependent  variable,  given  that 
the  previously  selected  variables  are  in  the  equation.  The  eligi- 
bility of  a variable  to  be  entered  is  specified  by  the  use  of  Or- 
der Cards  and  Forcing  Mode  Cards.  The  latter,  if  present,  delin- 
eate a set  of  variables  to  be  forced  in,  a set  to  be  forced  out, 
and  a set  to  be  entered  stepwise  by  the  partial  correlation  cri- 
terion mentioned  above.  The  order  card  specifies  the  order  in 
which  a specified  set  of  variables  is  entered,  as  follows.  B34T 
forgets  completely  about  variables  forced  out.  It  then  enters 
all  variables  listed  on  Order  Card(s),  holding  in  the  equation 
those  forced  in,  regardless  of  how  low  their  partial  correlations 
may  become.  If  any  forced-in  variables  remain  after  the  ordered 
variables  have  been  entered,  they  are  taken  as  a group  and  entered 
by  the  correlation  criterion.  After  all  ordered  and  all  forced 
variables  are  in,  any  unforced  variables  are  entered  stepwise. 


DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION (S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


C 

FUNCTIONAL  ABSTRACT 
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Thornber,  H.,  "Manual  for  (B34T,  8 Mar.  1966)  A Stepwise  Regression 
Program,"  Northwestern  Univ.  Rep.  6603,  a general  algebraic  des- 
cription of  the  standard  regression  model  (with  and  without  the 
constant),  main  features  and  operations  of  the  program,  use  of 
special  features  of  the  program,  and  a macro  flow  for  program 
logic . 

"Writeup  for  (B34T,  8 Mar.  1966)  A Stepwise  Regression  Program" 
gives  detailed  instructions  for  filling  out  individual  Control 
Cards.  This  abbreviated  writeup  may  be  used  by  casual  users  who 
wish  to  perform  simple  and  multiple  regressions  with  an  expanded 
set  of  transgenerations  that  includes  lagging  of  the  vari*vles. 
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USER  INSTRUCTIONS 
Data-Format  Options 

1.  Problems  may  be  stacked  and,  within  each  main  problem,  subprob- 
lems may  be  stacked 

2.  Weighted  regressions  may  be  computed  (see  page  17  of  Ref.  1 for 
description) 

3.  Lagging  can  be  performed  either  as  a simple  transgeneration  or 
in  the  linear  sequential  process  (see  item  5) 

4.  The  regression  may  be  forced  through  the  origin  instead  of  the 
mean 

5.  A subroutine  is  included  to  compute  moving  averages  and  autore- 
gressive series  or  a sum  of  the  two  from  any  variable  in  the 
input  data  (called  linear  sequential  process) 

6.  After  completion  of  any  subproblem,  new  data,  called  extrapola- 
tion data j may  be  read  in  and  the  residuals  of  these  data  com- 
puted, using  the  regression  coefficients  estimated  in  thelsub- 
problem  that  it  follows 

7.  This  program  includes  options  to  smooth  the  data  (generalized 
least  squares) 

8.  New  trans generations  may  be  written  by  the  user  if  desired 

Description  of  Input  Data 

Main-Problem  Card  (required) 

Note:  All  columns  indicated  below  in  parentheses  can  be  ignored 

(left  blank)  by  "casual”  users. 


Co lumns 
1 

2-  4 

7-11 

12-13 

14-16 

(17-18) 


Contents 

$ 

Problem  number.  (If  blank,  B34T  numbers  them  sequen- 
tially) 

Number  of  observations 

Number  of  original  variables  (p) 

Number  of  variables  added  in  trans generation  (q) 

(q  may  be  negative,  but  p + q <_  70) 

Index  of  variable  to  be  used  as  weight  if  this  is 
a weighted  regression 
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Columns  Contents 


(19) 

(20) 


(21) 

2 2-23 


=1:  perform  all  trans generations  and  linear  processes 
specified  in  the  previous  main  problem 

=0 : allows  new  card  to  be  added  to  previously  recorded 
sets  of  subproblem  cards  but  does  not  use  any  previ- 
ously recorded  cards 

=1:  records  all  the  specific  subproblem  Control  Cards 
following  this  main  problem  for  use  in  later  main 
problems.  (See  Col.  20  of  the  subproblem  card)  All 
previously  recorded  cards  are  erased  by  this  option 

=2:  uses  all  previously  recorded  subprobiem  cards  on 
this  main  problem.  Any  newly  specified  subproblems 
will  be  performed  and  recorded  at  the  end 

*1:  forces  regression  through  the  origin 

=2:  computes  constant  by  adding  a column  of  ones  to 
the  data  matrix  after  transformation 

Number  of  initial  observations  to  be  deleted  for 
lagged  variables 


Output  Parameters 


Columns 

29 


(30) 


31 

(32) 


Coyitents 

blank:  gives  first  five  good  transgenerated  observa- 
tions 

=2:  gives  raw  data 

=3:  gives  transformed  data 

=4:  gives  both 

blank:  gives  both  covariance  and  correlation  matrices 
=2:  deletes  covariance  matrix 
-3:  deletes  correlation  matrix 

=4:  deletes  both  covariance  and  correlation  matrices 

=2  if  residuals  or  residual  statistics  are  wanted  in 
any  following  subproblem.  (This  column  is  used  in 
conjunction  with  Cols.  9—10  of  the  Subproblem  Card.) 

*1:  punches  sums  and  raw  crossproducts  after  trangen- 
eration  in  format  (6E13.5)  and  prints  card  with  num- 
ber of  variables,  number  of  observations,  and  heading 
that  has  been  read  in  on  Main-Problem  Card. 
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Columns  Contents 

=2:  punches  the  transformed  data  in  format  (16,  12, 
6E12.5).  (16  is  observation  number,  12  the  card  num- 

ber) 

=3:  punches  both  crossproducts  and  transformed  data 
Input  Parameters  (for  input  other  than  BCD  cards) 


Co lumns 
(33-34) 

(35) 

(36) 


(37) 


40-69 


Contents 

Logical  number  of  data  tape,  if  any 

blank:  reads  from  the  above  tape  without  rewinding 

=1:  rewinds  before  reading 

blank:  reads  from  above  tape  in  binary 

=1:  reads  in  BCD  according  to  the  Variable-Format 
Card 

=1:  reads  crossproducts  produced  on  earlier  run  of 
this  program.  Note:  Blank  Variable-Format  Card 

(variable  format  in  Cols.  1—2,  blanks  in  Cols.  3—72) 
is  required  before  crossproduct  Header  Card 

Alphanumeric  description  of  the  problem 


Variable-Name  Card(s)  (optional) 


Columns  Contents 


1-  2 Variable  name 

5-  6 Index  number  of  first  variable  named 

7—12  Name  of  first  variable 

15—16  Index  number  of  second  variable  named 

. Names  may  continue  to  Col.  72.  Index  numbers  can 

. appear  in  any  order.  If  more  cards  are  needed, 

. simply  follow  the  format  of  the  first  Variable-Name 

Card  exactly. 


Variable-Format  Card(s)  (required) 


Note:  The  maximum  number  of  format  cards  allowed  is  10.  There 

must  be  one  and  only  one  variable  F format  in  every  main  problem. 
(All  but  the  last  format  card  are  Variable-Format  Cards.)  B34T 
accepts  E-  and  F-type  formats.  The  Variable-Format  Card  must  ap- 
ear  immediately  before  the  data. 
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Co lumns 
1-  2 

3-7  2 


Contents 

Variable  F format  (last  format  card  only) 

Variable  E format  (all  but  last  format  card) 

Format  statement  enclosed  in  a single  set  of  paren- 
theses 


Trans generati on  Card(s)  (optional) 


Co lumns 


Conten ts 


1-  2 TG 

3—  4 Variable  number  to  be  assigned  to  this  variable  after 

the  operation  has  taken  place  (CVBL) 

5—  6 Transgeneration  code  (see  below) 

7—  8 Variable  number  of  A variable  (AVBL)  (index  number 

of  first  variable  used) 

9—16  Constant  (c)  or  index  number  of  second  variable  (BVBL) 

(17-18)  Number  of  the  Trans  generation  Card  that  this  one  re- 

Pl  aces  from  previous  problem  (may  be  used  only  if 
Col.  19  of  Main-Problem  Card  = 1) 


Transgeneration  Codes 


01 

square  root  (AVBL) 

(CVBL) 

02 

In  (AVBL) 

(CVBL) 

03 

log i o (AVBL) 

(CVBL) 

04 

exp  (AVBL) 

(CVBL) 

05 

(AVBL) **  (BVBL) 

(CVBL) 

06 

const**  (AVBL) 

(CVBL) 

07 

1/  (AVBL) 

(CVBL) 

08 

(AVBL)  + const 

(CVBL) 

09 

(AVBL)  * const 

(CVBL) 

10 

(AVBL)**  const 

(CVBL) 

11 

(AVBL)  + (BVBL) 

(CVBL) 

12 

(AVBL) —(BVBL) 

(CVBL) 

13 

(AVBL)  * (BVBL) 

(CVBL) 

14 

(AVBL) /(BVBL) 

(CVBL) 

15 

(AVBL)  < const:  1 
(AVBL)  > const:  0 

(CVBL) 

(CVBL) 

16 

(AVBL)  > (BVBL) 
(AVBL)  < (BVBL) 

: 1 (CVBL) 

: 0 (CVBL) 

17 

sin'1  (AVBL) 

(CVBL) 

20 

sin  (AVBL) 

(CVBL) 

21 

i 

cos  (AVBL) 

(CVBL) 

22 

lag  (AVBL) 

(CVBL) 

J 

A si 
much 

gnificant  amount  of  time  may 
, as  possible  transgenerations 

be  saved  by  grouping 
with  code  22. 

together  as 

The  maximum  number  of  allowed  trans generations  (excluding  code  22) 
is  120.  The  maximum  number  of  transgenerations  with  code  22  is  70* 
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Note:  If  Transgeneration  Code  22  is  used,  it  will  be  necessary 

for  the  user  to  delete  the  proper  number  of  observations.  The 
original  number  of  observations  minus  the  number  of  observations 
deleted  (Cols.  22—23  of  the  Main-Problem  Card)  will  be  the  effec- 
tive sample  size.  This  effective  sample  size  will  be  used  in  all 
subproblems . 

Sample  transgeneration : 

To  take  logio  of  variable  1 and  place  it  in  variable  6 

TG060301 


Subproblem  Card  (required) 

Columns  Contents 

1 $ 

2—  4 Subproblem  number  (If  blank,  B34T  numbers  them  se- 

quentially) 

5—  6 Index  number  of  dependent  variable 

Output  Parameters 


Columns 

7 


(8) 

9 


Note : 


Contents 

=0:  gives  analysis  of  variance  (ANOVA)  after  last 
step  only 

=2:  ANOVA  after  the  controls  are  all  in  (or  as  con- 
trols'go  in  if  Col.  23  = 2) 

=3:  ANOVA  after  every  step 

=1:  deletes  covariance  matrix  of  regression  coeffi- 
cients 

=2:  punches  the  upper  diagonal  of  a symmetrical 
matrix  in  (GE13.5)  format,  column  by  column 

=2:  residuals  listed  at  end  of  subproblem 

=3:  residuals  listed  after  each  step 

=4:  residuals  listed  after  controls  are  in 

=5:  lists  residuals  of  extrapolation  data  only  and 
does  not  require  Col.  31  = 2 on  Main-Problem  Card 

The  last  two  options  give  residuals  at  the  end  of 
the  subproblem  only 
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Co lumns 

10 


(11-12) 

(13) 

(14-16) 

(17) 


Contents 

(Can  be  used  only  if  Col.  9 is  not  blank)  Summary 
statistics  are  always  printed  if  Col.  9 is  not  blank. 

Whatever  is  punched  here  must  be  consistent  with  the 
punches  in  Col.  31  of  the  Main-Problem  Card  and 
Col.  .9  of  this  card.) 

blank:  lists  and  plots  residuals 

=1:  punches  residuals 

=2:  suppresses  list  of  residuals 

=3:  punches  summary 

Number  of  terms  wanted  in  autocorrelation  function 
of  residuals  (limit:  30) 

=1:  punches  constant  and  coefficients  after  last  step 

Number  of  observations  in  extrapolation  data  (if  any) 

Controls  output  of  extrapolation  data  (see  Col.  29  of 
the  Main-Problem  Card) 


Operating  Parameters 


Columns 

(20) 

21—22 


(23) 

(24) 

(25-30) 

(41-42) 


Contents 

=1:  records  the  Control  Cards  for  this  subproblem 

Standard  forcing  mode,  to  be  used  in  conjunction  with 
Forcing-Mode  Card.  The  following  option  are  possible: 

=-l:  to  delete  all  variables  not  mentioned  on  a For- 
cing-Mode Card 

blank:  all  unmentioned  variables  will  enter  if  they 
attain  significance 

=+l:  to  force  all  variables  in  that  are  not  mentioned 
on  a Forcing-Mode  Card 

(See  Writeup2  for  the  present  F values) 

=2:  puts  ordered  and  forced  variables  in  after  normal 
termination  of  the  subproblem 

Maximum  order  of  residual-difference  equation  for 
smoothing  data  (limit:  9) 

Convergence  tolerance  for  smoothing  data  (E6.3  format) 

Maximum  number  of  steps  to  be  allowed  in  the  regres- 
sion (E6.3  format) 
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Co lumns 

Contents 

pi 

O 

o 

o 

(43-48) 

Minimum  F level  for 
format) 

inclusion  (bl 

o 

o 

(49-54) 

Minimum  F level  for 
they  will  be  thrown 

variables  in 
out  (blank  = 

(55-60) 

Value  of  s (blank  = 

.00001)  (Thos 

( 


.01)  (E6.3 


Order  Card(s) 

Columns 

1-  2 
3-  4 


equation  with  diagonal  element  less  than  s and  those 
variables  in  the  equation  with  diagonal  greater  than 
1/s  are  deleted.) 

(optional) 

Contents 

OC 

Index  number  of  first  variable  to  be  entered  into  the 
regression.  This  may  be  a forced  variable.  If  it  is 
not,  it  is  free  to  be  deleted  should  its  F level  fall 
below  F out. 


Note 


5-  6 


61-6  2 


F-out  level  is  determined  by  the  operating  parameters 
punched  on  control  cards . 

Index  number  of  second  variable  to  be  entered 


Index  number  of  30th  variable,  if  any 

Blank  fields,  set  of  2 columns,  on  this  card  are  ignored.  If  more 
than  62  columns  are  needed,  continue  on  second  card  as  on  first. 

Forcing-Mode  Card(s)  (optional) 


Columns 

1-  2 
4 


Contents 

FM 

Control  character  for  first  variable  (-,  ,+) 

This  card  uses  4 columns  per  variable  and  the  control 
character  must  be  in  the  second  of  these  4 columns. 
Thus,  the  first  of  each  group  of  4 columns  is  always 
blank. 

The  control  characters  are 

minus  sign  (-)  to  exclude  variables 
blank  ( ) to  let  significant  variables  in  if  they 
are  selected  by  the  program 
plus  sign  (+)  to  include  variables 

continued 


o 

ERIC 


12/69 


9 

. -y 


000  0017 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0017 


Columns 
5-  6 
8 

9—10 


Contents 

Index  number  of  first  variable 

Control  character  for  the  second  variable 

Index  number  of  second  variable 


60  Control  character  for  15th  variable,  if  any 

61—62  Index  number  of  15th  variable,  if  any 

The  variables  may  be  in  any  order.  Blank  fields  (sets  of  4 col- 
umns) on  this  card  are  ignored.  If  more  than  62  columns  are  needed, 

continue  on  second  card  exactly  as  on  first. 

Finish  Card 

Columns  Contents 

1-  6 $$$$$$ 

Notes : 

1.  If  more  than  one  is  required  of  any  Control  Card,  it  is  neces- 
sary to  include  the  identification  letters  in  Cols.  1-2  of  each 
card 

2.  On  Control  Cards,  all  numbers  read  in  I format  must  be  punched 
right- jus tified  in  the  columns  specified.  All  numbers  read  in 
F format  should  be  punched  with  decimal  points 

5.  A blank  is  equivalent  to  a zero,  except  in  Cols.  5—6  of  the 
Main-Problem  Card 

4.  The  format  for  Comment  Cards  should  be  a C in  Col.  1,  blank  in 
Col.  2,  and  the  comment  in  Cols.  3—72 

5.  The  limit  on  the  number  of  variables  is  70. 


Description  of  Output 


Printout  is  dependent  on  output  parameters  set  on  Main-Problem 
and  Subproblem  Cards.  It  may  include  transgenerated  observations 
on  raw-  or  transformed- data  covariance  and  correlation  matrices, 
residuals  or  residual  statistics,  punched  sums,  raw  crossproducts 
after  transgenerations,  and  analyses  of  variance. 

Possible  output  also  includes  a table  of  residuals,  an  autocorre- 
lation of  residuals,  a plot  of  residuals,  transformed  and/or  raw 
data,  the  Von  Neumann  ratio  and  Durbi'  —Watson  statistic,  and  a 
full  set  of  regression  statistics  either  at  the  end  of  each  step 
or  at  the  end  of  each  subproblem. 
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Job  Deck  Structure 


Job  Card 
LIBRARY  (B34T) 
LGO . 

7-8-9  (EOR  Card) 


Main-Problem  Card 
Comment  Card(s) 

Variable -Name  Card(s) 
Trans  generation  Card(s) 
Variable-Format  Card 


(required) 

(optional) 

(optional) 

(optional) 

(required) 


Data  Deck 

Subproblem  Card  (required) 

(Any  of  the  following  option  cards 
can  be  used  before  another  Subprob- 
lem or  Main-Problem  Card) 


Comment  Card(s) 

Order  Card(s) 
Forcing-Mode  Card(s) 

Finish  Card  m 


(optional) 

(optional) 

(optional) 

(required) 


Repeat 

for 

every 

subproblem 


Repeat 

for 

additional 

(main) 

problems 


6-7-8— 9 (EOI  Card) 


REFERENCES 

"Writeup  for  (B34T,  8 Mar.  1966)  A Stepwise  Regression  Program" 
gives  detailed  instructions  for  filling  out  individual  Control 
Cards.  This  abbreviated  writeup  may  be  used  by  casual  users  who 
wish  to  perform  simple  and  multiple  regressions  with  an  expanded 
set  of  trans generations  that  includes  lagging  of  the  variables. 
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SAMPLE  INPUT 


•CM66500,  B34T 


C 


LOO* 

» 

C 

c 

c 

V*' 


30  7 0 11  422 

OATA  WERE  GENERATED  USING 
PARAMETER  VALUES***  BO  » 3,0*  B1  ■ 2,0,  B2 
BASE  WEIGHT  FOR  HETEROSKEOASTICI TY  ■ lO.O 
01WEIGHT  02  Xm  03X2)**2  04  Y«l>  05 

TG031303  03 

VF (8X6E12.5) 


1 <B34T*  8 MAR  66) 
b 1,0*  RO 
Y«2>  06 


illustrations 

.90 

Y«3)  07  Y<4> 


1 

1 

0 

B2645E-021 

■0  • 1 1599E 

01-0.1 17T1E- 

00 

0.R758RF 

00-0.15944E 

01 

0.24769E- 

‘00 

1 

2 

0 

13944E  01 

0.10000E 

01 

2 

1 

0 

69444E-02 

0.15024E- 

00  0.83199E 

00 

0.53297F 

01  0.11 657E 

0] 

0.29687E 

01 

2 

2 

0%3923'E  01 

0.10000E 

01 

3 

1 

0 

59172E-02 

0 * 12075E* 

'00-0.60991E 

00 

0.42T81F 

01  0 ,8035?E 

00 

0.43071E 

01 

3 

2 

0 

43444E  01 

0.10000E 

01 

4 

1 

0 

51 020E-02' 

-0.54279E 

00  0.15264E 

ol 

0.35157E 

01-0.33486E 

01 

0.25434E 

01 

4 

2 

0 

26026E  01 

0.10000E 

01 

5 

1 

0 

44444E-02 

0.59915E 

00-0.154H2E-00 

0,59514k 

01  n,l78l9E 

01 

0.382B9E 

01 

5 

2 

0 

47Q90E  01 

0.10000E 

01 

6 

1 

0 

39063E-02 

0.68031E-01  0.97518E* 

■01 

0.2625YE 

01  0.11032E 

01 

0.33824E 

01 

6 

2 

0 

34044E  01 

0.10000E 

01 

7 

1 

0 

34602E-02 

-0.49409E-00  0.99346E 

00 

0.31393E 

01-0.69195F 

00 

0.1R914E 

01 

7 

2 

0 

2300PE  01 

0.10000E 

01 

B 

1 

0 

30864E-02 

-0.98963E 

00-0.43524E-00 

0.20004F 

0l-n,?l 1R4E 

01 

-0.7299?E-01 

B 

2 

0 

14086E  01 

0.10000E 

01 

9 

1 

0 

27701E-02 

-0.19316E- 

■00  0.21337E 

01 

0.77893E 

01-0.31 056E-00 

0#1A50AE 

01 

9 

2 

0 

23124E  01 

0.10000E 

01 

10 

1 

0 

25000E-02 

0.17241E 

01  0*91 lUbE 

00 

0.77234F 

01  0,30?9?E 

01 

0.67770E 

01 

10 

2 

0 

60838E  01 

0.10000E 

01 

11 

1 

0 

22676E-02 

-0.76734E 

00-0.16379E 

01 

0.31473F 

01-0.4Q498F 

01 

o.?*i«7E 

01 

11 

2 

0 

1015SE  01 

0.10000F 

01 

. 

• 

30 

1 

0 

62S00E-03 

0.44640E- 

■01-0.11693E 

fll 

0.40«66F 

Ol-n.3S066E-00 

0#  40330E 

01 

30 

2 

0 

33499E  01 

0.10000F 

01 

S «43  2 -1  1.0  0.9 

C STRAIGHT  STFPWlSE  REGRESSION « 

FM  02  03  08 

S 053  2 -1  1.0  0.9 

C STEPWISE  REGRFSSION  ON  TWO  IRRELEVANT  VARIARLES*  CONST  ANO  X?)*#?, 
C WITH  CONST  PUT  IN  FIRST,  BUT  LEFT  FREE  TO  BE  DELFTLU. 

08  02  03 

OCOB 

S 06  2 -1 

C REGULAR  REGRFSSION  ON  WEIGHTED  OATA 
FM  *02  *08 

* 30  7 0 1 2 22  81  (B34T * B MAR  66)  WEIGHTEn  REG. 

C DATA  ARE  READ  FROM  SCRATCH  TAPE  8. 

VF 

% 06  2 -) 

C WEIGHTED  REGRFSSION  ON  WElGHTEO  DATA, 

FM  *02  , 

* 30  7 0 42  81  (B34T*  8 MAR  66)  AUTO  REfi.  DIS 

VF 

S 07  2 -13 

C TRANSFORMING  OATA  TO  ALLOW  FOR  AUTOREGRESSIVE  ERPQKS. 

FM  *02 

$$»» 


o 

ERIC 
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SAMPLE  OUTPUT 

PROBLEM  NUMBER  1 

NO  OF  OBSRHVAUCI-.S  JO 

NO  OF  VARIABLES  (IN  I)aTA>  7 

NO  OF  VAR  ADDED  0 

NO  Of  VARIABLES  (IN  PROM)  7 

data  format  used 

(BX6E12.5) 

■*G  NO,  NO.  ASSIGNED  TG  COOE  A-VARIABLE  H-VAR.  OR  CONSTANT 
13  13  I 3.00E«00 

THE  REGRESSION  WILL  BE  FORCED  THROUGH  THE  ORIGIN  IN  EACH  OF  THE  FOLLOWING  SUBPRCBLEMS, 


STEPWISE 

REGRESSION  - 

■ NORTHWESTERN  U - (B34T 

'«  0 JAN  *8)  <B34T. 

8 MAR  66) 

illustrations 

RAw 

1 

R.265E-03 

-1 ,160E*00 

-1.I77E-01 

0.759E-O1  -1.594E.00 

2.477E-01 

1.394E.00 

TRA 

1 

8.26SE-03 

-1 ,160E*00 

1 .30BE-O2 

0.7S9E-O1  ~1.594E.00 

2.477E-01 

1.394E«00 

RAW 

2 

6.944E-03 

1.502E-01 

B.320E-01 

5.330E«00  1 , 166E+00 

2.969E*00 

3.924E.00 

TRA 

2 

A.944E-03 

1.R02E-01 

6.92PE-01 

5.330E*00  1.166E.00 

2.969E*00 

3,924E*00 

RAW 

3 

5.917E-03 

1.20BE-01 

•»6 .099E»ol 

4.278E*00  8.035E-01 

4, 307F  *00 

4.344E«00 

TRA 

3 

5.917E-03 

1.208E-01 

3.720E-01 

4.278E+00  8.035E-01 

4.307E«00 

4,344E«00 

RAW 

?9 

6.575E-04 

-5.BB9E-01 

-1 .294E-D2 

3.040E-01  -6.931E-01 

2.061E«00 

2.393E*00 

TRA 

29 

6.575E.04 

-S.889E-01 

1.675E-04 

3.040E-01  -6.931E-01 

2.061E«00 

2.393E«00 

RAW 

30 

6*2S0E-0A 

4.464E-02 

«I.169E*00 

4,0fi7E*00  -3.507E-01 

4«033E*00 

3.3S0E«00 

TRA 

30 

6.2S0E-04 

4.464E-02 

1.367E«00 

4,0H7E*00  -3.507E-01 

4.033E*00 

3.350E«00 

continued  , 
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rH 

variable 

MEAN 

standard  deviation 

VARIANCE 

O 

O 

WEIGHT 

1 

2.34920BE-03 

2.000609E-03 

4.002437E-06 

O 

X ( 1 ) 

2 

-2.482814F-01 

B.648010E-01 

7.A78808E-01 

O 

O 

X2) **2 

3 

’ ,o69850E*00 

1.6Aa505E*00 

2.704397E+00 

Y(l) 

4 

3.6B2356E+00 

2,87b047F*OO 

8*?87763E*00 

Y (2) 

5 

-5.007170E-01 

2.03359lF*00 

4. 135*9 IE *00 

Y (3) 

6 

2.427149F+00 

2.02a9B5E*00 

4*100566E*00 

Y (A) 

7 

3.199963E*00 

1.7B5360E*00 

3*18751 1E+00 

L 


STf-PWISE 

REGRESSION  - NORTHWESTERN  U - <R34T» 

8 JAN  ft 8) 

(834T*  8 MAR 

66)  ILLUSTRATIONS  PAGE 

CORRELATION  matrix 

XU) 

VAR 

2 

i 

3.2343AE-02 

X2)**2 

VAR 

3 

1 

-7.66990E-O2 

2 

2.19312E-01 

Y(l) 

VAR 

4 

1 

6.25567E-02 

2 

7.89791E-01 

3 

6.99574E.01 

Y (2) 

VAR 

5 

1 

6.19875E-02 

2 

B.66039E-01 

3 

1*1 7344E-01 

4 

6.80035E-01 

Y (3) 

VAR 

6 

1 

4.31374E-02 

2 

7.88824E-01 

3 

1.34051E.01 

4 

6.03780E-01 

5 

6.17393E-01 

Y (* ) 

VAR 

7 

1 

-2.84795E-02 

2 

9.55683E-01 

3 

1.80919E-01 

4 

7.39425E-01 

5 6 

8.44013E-01  7.30512E-01 

12/69 
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STEPWISE  DEGRESSION  - NORTHWESTERN  U - <B34T,  B JAN  66)  (B34T»  0 MAH  66.)  ILLUSTRATIONS  PAGE  5 

COMMENT'  STHAIGHT  STEPWISE  REGRESSION. 


************** 

PROBLEM  NUMBER  1 

SUBPROBLEM  NUMBER  I 

F TO  ENTER  l.COOOO  -0,00000 

F TO  REMOVE  ,90000  -0,00000 

TOLERENCE  ,00001 

MAXIMUM  NO  OF  STEPS  2 

DEPENDENT  variable  4 Y ( 1 ) 

the  following  variables  are  delfted  in  this  subphcbuEm 

15  6 7 

STANDARD  ERROR  OF  V ■ 2,87B8E*00*  FOR  DEGREES  OF  FRpEDCM  « 29 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
2.659  seconds  for  central-processor  time  and  43.005  seconds  for 
peripheral -processor  time .with  a memory  useage  of  66,500  words. 
Chargeable  computer  time  was  $1.60. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

30=  $1.60  + $15.00  + network  overhead 
= $16.60  + network  overhead 
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DESCRIPTIVE  TITLE 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION (S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Biserial — Point -Biserial  Correlation 
Program 

BiSR  NUCC117 

Vogelback  Computing  Center, 
Northwestern  University 


N.  John  Castellan,  Jr. 

Vogelback  Computing  Center 

Stephen  W.  Link 
Vogelback  Computing  Center 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Represen 
tative,  Vogelback  Computing  Center, 
Northwestern  University,  2129  Sheridan 
Road,  Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

BISR  has  been  designed  to  compute  either  biserial  or  point-biserial 
correlation  coefficients.  At  the  user's  option,  the  biserial  coei- 
ficients  will  be  computed,  assuming  that  a particular  discrete  item 
constitutes  a subscore  for  the  continuous  variable.  (This  case  is 
analogous  to  an  item- total  correlation.)  The  following  data  for 
each  discrete  variable  are  obtained  from  this  analysis. 

(a)  means  of  continuous  variables  for  failing  groups 

(b)  means  of  continuous  variables  for  passing  groups 

(c)  means  for  the  continuous  variables 

(d)  proportion  of  cases  in  the  passing  group 

(e)  standard  deviation  of  continuous  variables  for  those  cases 
with  a pass  or  fail  response  on  the  associated  discrete  vari- 
able 

(f)  correlation  coefficients 
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Computational  Procedure 
Formulas  Used: 


rb  = (M2  - Mi)  P,  P2/z  s 

rpb  = [(M2  - My)/sy]  (Pa/P.A 

If  rb*  is  to  represent  an  item-total  correlation, 

rb‘  =Irb  sy  ‘ CPl  P2  /z)]/  (sy2  + P,  P2  - 2rb  sy  z)*5) 

where  P2  is  the  proportion  of  cases  in  the  failing  group  (0's)  and 
P2  is  the  proportion  of  cases  in  the  passing  group  (l's  or  2's); 

Mi  and  M2  are  the  means  of  the  continuous  variable  for  failing  and 
passing  groups,  respectively,  and  My  is  the  mean  for  the  continuous 
variable;  sy  is  the  standard  deviation  for  the  continuous  variable 
for  those  cases  with  a pass  or  fail  response  on  the  associated 
discrete  variable;  and  z is  the  ordinate  of  the  unit  normal  curve 
at  the  point  where  Pi  (or  p2)  cases  are  cut  off. 

Sy 2 = [N  E X2  - (E  X)2]/  N(N  - 1)  . 


REFERENCES 

Castellan,  N.  J. , Jr.,  and  Link,  S.  W. , " Biserial  Point-Biserial 
Correlation  Program  for  IBM  709/7090,"  Behavioral  Sci.  8 , 
368-369  (Oct.  1963). 

Henrysson,  S.,  "Correction  of  Item-Total  Correlations  in  Item 
Analysis,"  Psychometrika  28,  211-218  (1963). 
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USER  INSTRUCTIONS 
Description  of  Input  Data 

The  continuous  variables  may  be  of  any  magnitude  and  the  range  of 
magnitude  may  vary  from  variable  to  variable.  The  discrete  vari- 
able may  take  on  values  of  0 and  1 with  digits  2,  • • • , or  9 as  an 
index  for  missing  data  or  0 and  2 with  1 as  an  index  for  missing 
data.  However,  these  values  may  not  change  for  a given  problem. 

A continuous  variable  may  not  take  on  values  less  than  zero. 

Heading  Card 

Co lumns 

1-  6 Problem  number,  which  is  an  alphanumeric  title  for  the 
particular  problem,  e.g.,  DECK27 

7-  9 The  number  of  continuous  variables  (NC) , e.g.,  006 

10—12  The  total  number  of  discrete  variables  (ND) , e.g.,  017 

13-18  The  number  of  replications  (NS) . This  must  be  punched 

as  a 6-digit  number;  e.g.,  if  NS  = 627,  punch  000627 

19  Punch  2 if  biserial  correlation  coefficients  are  desired 
Punch  1 if  point-biserial  correlation  coefficients  are 
desired 

20  Punch  1 if  discrete  data  are  described  by  0 and  1 with 
2,  •••,  9 as  an  index  for  missing  data 

Punch  2 if  discrete  data  are  described  by  0 and  2 with 
1 an  index  for  missing  data 

21  Punch  0 if  point-biserial  correlation  coefficients  are 
desired 

Punch  1 if  no  discrete  variable  is  considered  part  of 
any  continuous  variable 

Punch  2 if  some  discrete  items  are  considered  to  be 
subscores  of  some  continuous  variable  [in  this  case, 
subtest  card(s)  are  required] 

Punch  3 if  all  discrete  items  .are  considered  to  be 
subscores  of  the  associated  continuous  variables 

22  Punch  the  number  of  continuous -variable  variable -format 
cards  (e.g.,  if  you  use  one  such  card,  punch  1) 

23  Punch  the  number  of  discrete-variable  variable- format 
cards 

24—72  Must  be  left  blank 

73—80  May  contain  identification  as  desired 

continued 
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Variable-Format  Cards 

Each  problem  deck  requires  two  sets  of  variable-format  cards,  one 
for  the  continuous  variables  and  the  other  for  the  discrete  vari- 
ables. 

Continuous-Variables  Variable-Format  Card(s) 

In  preparing  the  variable -format  card,  the  word  FORMAT  is  not  used. 
For  example,  (12F3 . 0 ,F4 . 0 ,11F2 . 0)  punched  in  the  first  20  columns 
of  the  variable-format  card  will  describe  12  three-column  fields 
(variables)  followed  by  1 four-column  field,  followed  by  11  two- 
column  fields.  The  alphabetic  letter  X (to  designate  a skipped 
column)  and  a solidus  (/  to  designate  "go  to  next  card")  could  also 
be  used,  and  one  additional  level  of  parentheses  may  be  used  to 
simplify  format  description.  For  example  (25 (FI . 0 , IX) ) will  speci- 
fy the  pickup  of  25  one-digit  fields  from  alternate  Cols.  1,  3,  5, 

7,***  , 45.  This  notation  may,  of  course,  be  combined  in  any  suit- 
able manner. 

Discrete-Variables  Variable-Format  Card(s) 

This  card  is  prepared  in  the  same  manner  as  above,  except  that  each 
discrete  variable  is  indicated  by  I format  rather  than  F format. 

Note:  If  it  is  necessary  to  use  more  than  72  columns  to  describe 

the  format,  continue  the  statements  on  another  card,  using  as  many 
cards  as  necessary.  Note  that  for  the  entire  format  specification 
only  one  left  and  one  right  parenthesis  is  used,  except  for  the 
simplifying  cases  described.  However,  note  too  that  the  number 
of  variable-format  cards  must  be  indicated  in  Cols.  22  and  23  of  the 
heading  card. 

Association  Card(s) 

These  cards  are  used  to  indicate  the  number  of  discrete  variables 
associated  with  each  continuous  variable.  Begin  in  Col.  1 and  use 
successive  3-digit  fields  to  describe  the  number  of  discrete  vari- 
ables associated  with  each  successive  continuous  variable.  For 
example,  003010001003  indicates  that  the  first  three  discrete  vari- 
ables are  associated  with  the  first  continuous  variable;  the  next 
10  (4th— 13th)  discrete  variables  are  associated  with  the  second 
continuous  variable;  the  next  (14th)  discrete  variable  is  associated 
with  the  3rd  continuous  variable;  the  next  two  (15th  and  16th)  dis- 
crete variables  are  associated  with  the  4th  continuous  variable. 

One  association  card  will  be  used  for  each  24  continuous  variables. 
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Subtest  Card(s) 

If  some  of  the  discrete  items  are  considered  to  be  subscores  of 
some  of  the  continuous  variables,  then  these  cards  are  required. 

For  instance,  if  discrete  items  1—16  constitute  the  first  continu- 
ous variable,  these  subtest  card(s)  are  required. 

Co lumns 

1-  3 The  number  of  discrete  items  that  are  subscores 

4-  r 

7-9 

10-12  The  item  sequence  number  of  the  discrete  items  that  are 
'.  subscores 

7 0—7  2 

I £ more  than  23  discrete  items  are  specified  in  Cols.  1—3,  continue 
on  to  another  card,  punching  the  sequence  numbers  into  3-column 
fields,  beginning  with  Cols.  1—3.  For  example,  -in  the  preceding 

illustration,  the  subtest  card  would  read  thus. 
016001002003004005006007008009010011012013014015016 

Note:  If  all  discrete  variables  are  subscores,  subtest  cards  are 

not  required. 

Data  Cards 

Data  cards  must  conform  to  the  format  designated  on  the  variable- 
format  cards.  The  last  variable  must  appear  in  the  same  location 
on  each  card. 

The  number  of  cards  must  be  twice  the  number  punched  into  Cols.  13— 

18  in  the  heading  card.  (If  two  cards  are  used  for  continuous  vari- 
ables, then  the  number  of  data  cards  is  equal  to  3 NS,  etc.)  The  data 
cards  must  be  arranged  as  follows. 

Continuous-variable  card(s)  for  Subject  1 
Discrete-variable  card(s)  for  Subject  1 
Continuous -variable  card(s)  for  Subject  2 
Discrete -variable  card(s)  for  Subject  2 


Discrete-variable  card(s)  for  last  subject 

Any  number  of  different  consecutive  problems  may  be  processed  by 
repeating  the  preceding  steps  for  each  such  problem. 
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After  the  last  problem,  A FINISH  CARD  must  be  inserted.  FINISH 
is  to  be  punched  into  Cols.  1—6  of  this  card. 


Description  of  Output 

For  each  discrete  variable,  the  output  consists  of  the  six  types 
of  results  listed  within  the  abstract. 


Error  Indications 

Error  messages  will  be  printed  out  upon  mispunching  of  the  discrete- 
data  code  in  Col.  20  of  the  header  card,  failing  to  specify  the 
number  of  variable-format  cards,  or  failing  to  specify  the  subtest- 
total  option. 

Limi tati ons 

The  program  will  compute  correlation  coefficients  on  up  to  999  con- 
tinuous and  999  discrete  variables.  The  maximum  number  of  subjects, 
allowed  is  999999.  Further,  any  number  of  problems  may  be  sub- 
mitted at  one  time,  each  of  which  will  be  subject  to  the  above 
restrictions. 

Job  Deck  Structure 


Job  Card 
LIBRARY (BISR) 

LGO . 

7-8-9  EOR 

Heading  card 
Variable-format  cards 
Association  cards 
Subtest  cards,  if  needed 
Data  cards 

(Repeat  for  as  many  problems  as  desired) 
FINISH  card  (after  last  problem  set  only) 

6 - 7 - 8 - 9 EOI 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  vi 
2.494  seconds  for  central-processor  time  and  14 • £15 _se^°^ds  *°r 
peripheral-processor  time  with  a memory  useage  of  53,  400  words. 
Chargeable  computer  time  was  $1.00  (Northwestern  University  mini 
mum  job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS— BISR 
pages 

1,2  Identification  § Abstract 

3-6  User  Instructions 

7-9  I/O 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFI L I AT  ION ( S ) 

LANGUAGE 


Canonical  Correlation 
CANON  NUCC168 

Vogelback  Computing  Center, 
Northwestern  University 


University  of  Miami  Biometric  Laboratory 
CDC  FORTRAN  IV 


COMPUTER 


CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

The  program  computes  canonical  correlations  between  two  sets  of 
variables  and  tests  their  significance.  It  also  scores  each  sub- 
ject, using  the  weights  associated  with  the  canonical  correlations. 
The  methods  used  in  these  calculations  may  be  found  in  the  refer- 
ences cited  below. 


REFERENCES 

Hotelling,  H. , "Relations  between  Two  Sets  of  Variates,"  Biometrika 
28,  321-377  (1936). 

Bartlett,  M.  S.,  "The  Statistical  Significance  of  Canonical  Corre- 
lations," Biometrika  32,  29-37  (1941). 
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USER  INSTRUCTIONS 


Preparation  of  Data 

The  program  expects  cards  in  the  following  sequence. 
Title  Card 


Columns 


Contents 


1-7  2 


Title  to  be  printed  on  ouput  (any  alphanumeric  char- 
acters) 


Problem  Card 


Columns 


Contents 


1-  5 
6-10 

11-15 

16 


17 
37-7  2 


Number  of  variables  in  first  set,  right - jus tified 
(maximum  50) 

Number  of  variables  in  second  set,  right- justified 
(must  not  be  more  than  number  of  variables  in  first 
set) 

Number  of  subjects,  right- justified  (maximum  2500) 

Blank:  input  data  located  on  cards 

4:  input  data  located  on  alternate  tape  (logical 

tape  4) . Only  the  Data  Cards  described  below  can  be 
on  tape  4.  The  Control  Cards  (including  this  one) 
must  still  be  on  card  input 

Number  of  extra  Variable-Format  Cards  (in  addition 
to  this  card) 

Variable  format  for  one  subject  (must  begin  and  end 
with  parentheses  and  include  subject  identification 
in  A format,  followed  by  his  scores  in  F format) 


Variable  Format  (optional) 


Columns  Contents 

1-72  Continuation  of  variable  format,  if  needed.  Up  to 

nine  cards'  may  be  used,  as  specified  in  Col.  17  of 
the  Problem  Card 


continued 


10/69 


3 

-30 


000  0019 


000  0019 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0019 


Variable  Names 


Columns 
1-  6 
7-12 


Contents 

Name  of  first  variable  (any  alphanumeric  characters) 
Name  of  second  variable,  etc. 


67—72  Name  of  12th  variable.  Continue  on  as  many  additional 

cards  as  necessary.  The  total  number  of  names  must 
equal  the  number  of  variables  in  the  first  set  plus 
the  number  of  variables  in  the  second  set 

Data  Cards 

First  comes  a subject's  identification,  followed  by  his  score  on 
the  first  variable,  his  score  on  the  second  variable,  etc.  The 
columns  must  conform  to  the  variable- f ormat  statement . 


(Additional  problems  may  follow,  each  beginning  with  a Title  Card 
and  ending  with  Data  Cards.) 

Finish  Card 

Columns  Contents 

1-  6 FINISH 


Li  mi tati ons 

1.  No  more  than  50  variables  in  each  set.  (If  one  set  includes, 
more  variables  than  the  other,  it  must  be  the  first  one.) 

2.  No  more  than  2500  subjects 

3.  The  number  of  subjects  must  exceed  the  total  number  of  vari- 
ables 

4.  No  missing  data.  If  a score  is  missing  (blank  or  minus  zero 
on  the  Data  Card),  it  will  be  detected,  and  that  subject  will 
be  omitted  from  the  analysis 
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o 

rH 

o 

Sample  Job  Deck 

O 

O 

O 

O 

r 

fc> 

i 

JOB  card 

REQUEST (TAPE4)  HANG  XXXX  (if  data  are  on  tape) 

LIBRARY (CANON) 

LGO . 

7—8—9  (EOR  card) 

Title  Card 
Problem  Card 

Variable-Format  Card  (optional)  repeat  as  many  times  as 

Variable-Name  Cards  desired 

Data  deck 

FINISH  Card 

6— 7— 8— 9 (EOI  card) 

ERIC 
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SAMPLE  INPUT 


000  0019 


o 

o 

o 


r 

i 

b 


I 

r 


. 

'* 


( 


Lfln. 

PSYCHOLOGICAL  tests  and  eeg  measures 


6 

5 

43 

(6X' 

A3* 

3X* 

11F4 

• 0) 

fAP 

STEAD 

CPF 

API TH  BLOCK 

010 

sydelta 

THETA  ALPHA 

BETA  IBETa  2 

1 

2 

82 

1 

680 

9 

306 

7 

9 

7 

29 

45 

127 

76 

37 

FInK 

l 

3 

83 

1 

650 

14 

326 

7 

12 

10 

51 

63 

160 

58 

45 

fink 

1 

1 

84 

1 

650 

42 

281 

15 

13 

14 

38 

65 

233 

59 

34 

FINK 

1 

2 

89 

1 

640 

49 

359 

12 

6 

10 

30 

56 

119 

36 

20 

FINK 

1 

3 

91 

1 

650 

40 

272 

9 

12 

10 

26 

34 

117 

46 

29 

fink 

1 

1 

92 

) 

770 

8 

302 

16 

10 

13 

26 

40 

81 

41 

23 

FINK 

1 

2 

93 

1 

600 

61 

311 

13 

14 

14 

23 

34 

02 

34 

22 

FINK 

1 

3 

94 

1 

650 

20 

351 

7 

10 

14 

22 

36 

67 

53 

27 

FINK 

1 

1 

95 

1 

703 

65 

296 

15 

13 

14 

17 

25 

30 

28 

34 

FINK 

1 

3 

96 

1 

740 

21 

310 

7 

14 

11 

25 

43 

103 

75 

46 

FINK 

1 

2 

97 

1 

660 

23 

336 

10 

16 

14 

42 

79 

300 

112 

59 

FINK 

l 

3 

98 

1 

720 

11 

200 

9 

11 

11 

58 

107 

311 

124 

63 

fink 

1 

1 

99 

1 

873 

30 

332 

12 

10 

7 

32 

36 

24 

15 

15 

FINK 

1 

3 

101 

1 

640 

6 

279 

7 

7 

12 

30 

46 

91 

67 

38 

FINK 

1 

2 

103 

1 

810 

26 

342 

18 

18 

16 

20 

51 

94 

3? 

16 

FINK 

1 

2 

104 

1 

500 

54 

302 

7 

14 

16 

32 

40 

115 

91 

%2 

FINK 

1 

3 

106 

1 

640 

22 

295 

12 

10 

8 

24 

54 

106 

38 

20 

FINK 

1 

1 

107 

1 

670 

27 

250 

15 

13 

12 

28 

41 

89 

41 

17 

FINK 

1 

2 

108 

1 

640 

14 

199 

1 

0 

3 

22 

45 

23n 

107 

47 

FINK 

l 

1 

112 

1 

720 

10 

350 

12 

16 

10 

24 

40 

129 

42 

22 

FINK 

1 

2 

113 

1 

20 

310 

4 

10 

12 

26 

31 

31 

23 

11 

FINK 

1 

3 

115 

1 

010 

20 

335 

13 

10 

8 

16 

40 

161 

45 

24 

FINK 

1 

3 

116 

1 

770 

19 

263 

18 

10 

11 

31 

42 

110 

37 

13 

FINK 

1 

3 

117 

1 

620 

52 

295 

13 

10 

6 

29 

43 

62 

31 

13 

FINK 

1 

2 

119 

1 

310 

48 

284 

16 

11 

10 

38 

66 

190 

,75 

61 

FINK 

1 

1 

121 

1 

770 

12 

311 

7 

p 

11 

32 

58 

155 

66 

42 

FINK 

1 

1 

124 

1 

740 

6 

325 

16 

14 

10 

19 

41 

149 

48 

26 

fink 

1 

1 

125 

1 

740 

10> 

297 

13 

11 

9 

22 

60 

77 

58 

44 

FINK 

1 

2 

127 

1 

730 

39 

346 

10 

12 

13 

24 

45 

213 

55 

39 

FINK 

1 

2 

128 

1 

630 

50 

272 

10 

e 

6 

19 

33 

95 

39 

24 

FINK 

1 

1 

129 

1 

690 

35 

388 

10 

11 

8 

39 

74 

134 

29 

19 

FINK 

1 

3 

131 

1 

640 

14 

340 

10 

10 

12 

32 

45 

99 

44 

35 

FINK 

1 

1 

132 

1 

760 

7 

317 

15 

14 

16 

30 

50 

16? 

46 

23 

FINK 

1 

3 

137 

1 

730 

79 

275 

6 

6 

9 

15 

16 

51 

24 

13 

FINK 

1 

3 

138 

1 

650 

67 

288 

15 

12 

9 

35 

84 

107 

37 

19 

FINK 

1 

2 

139 

1 

750 

9 

314 

6 

0 

7 

25 

42 

144 

49 

24 

FINK 

1 

2 

141 

1 

710 

5Q 

283 

10 

14 

12 

23 

40 

91 

37 

22 

FINK 

1 

2 

142 

1 

650 

26 

282 

16 

13 

14 

29 

36 

130 

39 

25 

FINK 

1 

3 

143 

1 

670 

24 

288 

15 

12 

13 

28 

31 

50 

36 

22 

FINK 

1 

3 

145 

1 

610 

11 

327 

7 

10 

12 

41 

67 

274 

no 

64 

FINK 

1 

2 

147 

1 

790 

4 

265 

12 

16 

14 

26 

36 

80 

45 

37 

FINK 

1 

2 

149 

1 

690 

34 

289 

9 

9 

11 

22 

40 

181 

59 

30 

FINK 

1 

2 

150 

1 

500 

49 

276 

15 

13 

8 

33 

48 

143 

53 

36 

fink 

FINISH 
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SAMPLE  OUTPUT 

VOGElAACK  COMPUTING  CENTER 
NORTHWESTERN  university 

canon--  canonic  m correlation  program 

PSYCHOLOGICAL  TESTS  AND  EEG  MEASUPES 


6 VARIABLES  IN  FIRST  SET 
5 VARIABLE'  IN  SECOND  SET 


FORMAT  Of  Cata  CARnS  (6y » A.i,  3X,  UfA.O) 

SUBJECT  113  OMITTED  FROM  ANALYSIS  BECAUSF  OF  MISSING  DATA 


42  SUBJECTS 


variable 

MEAN 

stanoaro  oevtation 

TAP 

6'4,905 

88*784 

STEAO 

31.286 

22.962 

CFF 

303.310 

34.362 

ARITH 

U.262 

3.902 

BLOCK 

11.357 

2.827 

TIG  SY 

10.B33 

3.003 

CELTA 

28.929 

8.708 

THPTA 

48.024 

16.856 

alpha 

130.476 

66.839 

BETA  l 

i»3,262 

24.992 

BETA  2 

31.214 

13.957 

correlations 


VARIABLE  TAP  STEAD  CFF  ARITH  BLOCK  DIG  SY 


STEAO 

-.263 

CFF 

.127 

-.111 

ARITH 

, 04B 

.158 

,054 

RLCCK 

• lift 

-.059 

.180 

.449 

016  SY 

.119 

-.064 

.211 

.336 

• SRi 

DELTA 

-.287 

-.240 

.125 

-.037 

• 1 40 

.117 

THETA 

-.122 

-.082 

, 169 

-.00B 

.105 

- . 026 

ALPHA 

-.077 

-.312 

.006 

IV 

• 

I 

.069 

• 013 

RFTA  1 

— .200 

-.275 

-.177 

-.492 

.00* 

• 0*R 

BETA  2 

-.30s 

-.  144 

-.087 

-.368 

.059 

.096 

OFLTA  THETA  ALPHA  HFTa  1 


A 09 

567 

.676 

49« 

,54fl  .789 

continued 
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mftbs 

W T t XS 
L AMMO A 

Ch  T SiJUAWF 

ilfOWFi-/ 
r WF  K*>* 

• RIP 

• 1 70H 

63t4l6 

* V» 

• Sift 

.*7?R 

20.056 

/?<■ 

.400 

» 7 M 0 0 

r#oo? 

IP 

• P30 

.03R2 

P.297 

• 071 

.ggsu 

• 1*2 

/> 

5Ta.miurd Utn  weights  associated  with  latent  root  no.  i 


FIRST  SET 

ofthno  RET 

VARIABLE  WEIGHT 

VARLARI.F  WHIOHT 

TAP 

- • 404 

oelTa 

. 6Rn 

STEAD 

-.415 

THETa 

-I.Oltt 

CFF 

- • 429 

AI.HHA 

“•1ST 

ARITH 

— . 7 4 8 

RF 1 A 1 

1 *P40 

BLOCK 

• 156 

HFTA  ? 

-.137 

DIG  SY 

.414 

CURJECTS  SCORED  ACCORDING  TO  WEIGHTS  FOR  LATENT  hoot  NO.  1 


SUBJECT 

SCnRK  I’M  FIRST  SET 

SCnPF  dm  SfCOn 

10P 

? • 4 78 

1 .037 

104 

V . 0 7 7 

2.554 

101 

1 .887 

.0?? 

145 

1 .?8<» 

1 .06? 

147 

1 .0110 

. 1 SR 

94 

.900 

.371 

9P 

.890 

1 .464 

83 

.880 

• 0 3 4 

96 

.79? 

1.006 

97 

.745 

1 .390 

147 

-.03? 

no? 

9? 

-.043 

-.363 

106 

-.177 

-1 . 353 

117 

-.101 

“ • ?25 

1 ?7 

-.147 

-.386 

112 

-.403 

-.  364 

l?o 

-.519 

-.4  IP 

150 

-.564 

• ?13 

99 

* . 8 1 8 

— .621 

9? 

-.880 

-.163 

9« 

-.838 

-.693 

124 

-.98? 

-.607 

1 16 

- 1 . osi 

-.061 

117 

-) ,098 

-.46  R 

103 

-1 .?15 

-1 *OH4 

IIP 

-1 • ?75 

-P.374 

89 

-1.?99 

-1 .1 JP 

129 

-1.38? 

- 1 .Q06 

115 

-1 .808 

-•o4n 

12* 

193 

- 1 #040 
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2 COST  ESTIMATE 

rl 

O 

° For  the  job  listed  on  the  Sample  Input,  the  total  running  time 

° was  1.073  seconds  for  central -processor  time  and  23.437  seconds 

o for  peripheral -processor  time  with  a memory  useage  of  61,300  words. 
Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS— CANON 

pages 

1 Identification  § Abstract 

3—5  User  Instructions 

7-9  I/O 

11  Cost — Contents 
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DESCRIPTIVE  TITLE 


X2  and  C Statistics 


CALLING  NAME  CHISQR  NUCC028 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFF I L I ATI  ON ( S ) 


LANGUAGE 


COMPUTER 
PROGRAM  AVAILABILITY 


CONTACT 


Vogelback  Computing  Center 
Northwestern  University 


Vogelback  Computing  Center 
Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presentaly  available 

Lorraine  Borman,  EIN  Technical  Represent 
ative,  Vogelback  Computing  Center,  North 
western  University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 


CHISQR  forms  a contingency  table  from  numeric  data  and  calculates 
X > C,  the  percentages  of  samples  in  the  categories,  and  the  per- 
centages of  the  categories  in  the  samples. 

CHISQR  reads  in  numeric  data  for  as  many  ~s  10  samples,  each  con- 
sisting of  as  many  as  1000  subjects.  The  range  of  sample  values 
for  all  samples  can  be  divided  into  as  many  as  10  subsets,  called 
categories;  a contingency  table  is  then  formed  by  determining  the 
frequencies  with  which  data  from  ISMPLS  of  the  samples  (2  < ISMPLS 
1 10)  fall  into  the  categories.  y2  and  C (the  cont ingency- coef f i - 
cient)  are  printed  out,  the  table  is  displayed,  and  the  percentages 
of  samples  in  the  categories  and  categories  in  the  samples  are 
shown.  Alternatively,  the  program  will  accept  input  of  the  actual 
frequencies  and/or  expected  frequencies  instead  of  calculating 
them  from  raw  data  and  frequencies,  respectively. 

Computational  Procedure 

X2  Test 

1.  The  relative  frequencies  with  which  m independent  samples 
(rows)  are  classified  into  n mutually  exclusive  categories  (col- 
umns) are  calculated  and  treated  as  interval  measurements.  This 
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implies  only  that  the  raw  data  must  have  nominal  (class i f.i catory) 
measurement.  A table  of  these  frequencies  is  called  a contingency 
table . 

2.  H0  indicates  that  there  is  no  difference  between  the  m samples 
in  the  proportion  of  observations  that  fall  into  the  n categories — 

i.e.,  that  the  rows  of  frequencies  have  come  from  the  same  or 
identical  populations.  H:  must  be  two-tailed  if  m > 2,  n > 2 
(i.e.,  df  > 1) , as  explained  below. 

3.  x2  is  calculated  from  the  contingency  table;  its  sampling  dis- 
tribution is  approximated  by  the  chi-squared  distribution  with 

df [ = (m- 1) * (n- 1) ] degrees  of  freedom. 

The  x2  test  cannot  be  applied  if  the  expected  frequencies  are  too 
small.  If  df  = 1,  a Yates  - corrected  x2  is  calculated.  Difficulty 
with  small  expected  frequencies  can  be  avoided  by  increasing  the 
number  of  degrees  of  freedom  or  by  combining  "similar"  categories 
(columns)  of  the  contingency  table.  The  x2  test  is  insensitive 
to  the  effects  of  order  when  df  > 1. 

4.  The  power  efficiency  of  the  x2  test  is  difficult  to  determine, 
since  it  is  applied  usually  to  data  that  cannot  be  analyzed  by 
any  alternative  test.  However,  its  limiting  power  is  one  as  the 
number  of  degrees  of  freedom  increases. 

Contingency  Coefficient 

1.  The  contingency  coefficient  (C)  is  computed  from  the  x2  con- 
tingency table  and  will  have  no  correlation  to  the  population 
when  H0  exists  (i.e.,  the  value  of  C arose  from  chance).  When 
Hi  exists,  the  samples  for  C were  correlated  from  a contingency 
table  where  df  = [ (m- 1) * (n- 1) ] > 1.  This  is  an  indicator  that  C 
is  significant  and  accurate. 

2.  When  C = 0,  there  is  a complete  lack  of  association  between 
the  variables  being  measured. 

3.  When  C / 1 (0  < C < 1),  there  is  a complete  dependence  between 
the  variab les . 

4.  When  C approaches  1,  the  degrees  of  freedom  approach  infinity. 

5.  Two  contingency  coefficients  can  not  be  compared  unless  they 
were  derived  from  the  same  size  tables.  These  coefficients  are 
not  directly  comparable  to  any  other  measure  of  correlation. 
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USER  INSTRUCTIONS 


Description  of  Input  Data 

Input  of  Raw  Data 

Problem  Card 


Parameter  Columns 

1-  6 

NSMPLS  7-  8 

NTIMES  9-10 

MISDAT  11 


NFMT  12 

MOBS ( 1)  13-15 

MOBS (2)  16-18 

Note:  Parameters  must  be 

< 10. 


Contents 

* INPUT 

Number  of  samples  on  each  deck  of  cards 
(1  <_  NSMPLS  < 10) 

Number  of  decks 

= 0 if  no  missing  data  are  present 
= 1 if  *MSDAT  card  is  to  be  read, 
giving  all  numerical  values  besides 
blanks  that  are  to  be  treated  as 
missing  data 

Number  of  Variable -Format  Cards  to  pre- 
cede each  data  deck 

Number  of  subjects  in  deck  one 

Number  of  subject  in  deck  two  (if  any) 

restricted  so  that  2 < NSMPLS  * NTIMES 


Variable-Format  Card(s) 

Parameter  Columns  Contents 

1-  6 *F0RMT 

FMT(l)  7—72  Format  for  one  set  in  the  following 

deck  by  using  F or  E notation.  (The 
format  may  be  continued  on  more  cards , 
in  which  case  *F0RMT  must  be  punched 
in  Cols.  1-6  of  each  continuation  card) 

A set  consists  of  a number  of  cards  (usually  one)  on  which  are 

punched  the  data  for  NSMPLS  samples  on  one  subject. 


Sample-Name  Card 

One  * SNAME  card  precedes  each  deck  and  gives  identifying  names  to 
the  NSMPLS  in  that  deck. 
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Parameter 

Co lumns 

Contents 

1-  6 

*SNAME 

7-  8 

Blank 

SID(l) 

9-14 

Identification  for  first  sample  of  the 
deck 

SID(2) 

• 

15-20 

• 

Identification  for  second  sample  of 
the  deck 

• 

• 

• 

etc . 

• 

S ID (NSMPLS) 

Identification  for  last  sample  of  the 
deck 

Mi ssi ng-Data 

Card 

Parameter 

Co lumns 

Contents 

1-  6 

*MSDAT 

NMI3S 

7-  8 

Number  of  numerical  values  (besides 
blank)  that  are  to  be  treated  as 
missing  data 

UNSUIT ( 1) 

9-13 

First  value  to  be  excluded 

UNSU IT ( 2) 

• 

14-18 

• 

Second  value  to  be  excluded 
• 

• 

• 

• 

• 

etc . 

• 

• 

UNSUIT (NMISS) 

Last  value  to  be  excluded 

Setup  Card(s) 

Parameter 

Columns 

Contents 

1-  6 

*SETUP 

NCTGYS 

7-  8 

i 

Number  of  categories  to  be  defined  and/ 
or  deleted  for  the  test  that  this  card 
specifies  (This  card  is  immediately 
followed  by  *CTGRY  cards  equal  in  num- 
ber to  NCTGYS,  1 < NCTGYS  < 10) 

IDENT 

9-14 

Alphanumeric  identification  for  this 

test 
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Parameter 

Co lumns 

Contents 

IROUND 

15-16 

Power  of  10  to  be  used  in  rounding  off 
numerical  values  in  determining  classi 
fications  into  categories  (usually  4) 

IXFEQ 

17 

Zero  (punched) 

ISMPLS 

18-19 

Number  of  samples  to  be  used  to  form 
the  table;  i.e.,  the  table  will  have 
ISMPLS  row  (2  <_  ISMPLS  < 10) 

Special  Case: 

If  99  is  punched  in  Cols.  18—19,  all 
NSMPLS*TIMES  samples  will  be  used  and 
the  rest  of  this  card  ignored 

LSMPLS(l) 

20-21 

Sample  number  of  first  sample  to  be 
used 

LSMPLS (2) 

• 

22-23 

• 

Sample  number  of  second  sample  to  be 
used 

• 

• 

• 

etc . 

• 

LSMPLS (ISMPLS) 

Sample  number  of  last  sample  to  be 
used 

Category  Cards 

Parameter 

Co lumns 

Contents 

1-  6 

*CTGRY 

J 

7-  8 

If  1 < J < 10,  category  J will  be  de- 
fined on  the  rest  of  this  card 

If  —10  < J < — 1 , category  J is  being 
deleted  and  the  rest  of  this  card  is 
to  be  ignored 

CID(J) 

9-14 

Alphanumeric  identification  for  this 
category 

JTYPE(J) 

15 

Category  J can  be  specified  in  one  of 

three  ways  by  using  M parameter  CTGY 
(J,l),  CTGY  ( J , 2)  , • • • , CTGY.  (J,I),--*, 
CTGY  (J,M) 

= 1:  implies  that  category  J is  the 
subset  of  M numerical  values  CTGY  (J,l) 
step  where  1 <_  M <_  50  and  I = 1,  • • • ,M. 

(A  sample  value  belongs  in  this  cate- 
gory if  it  is  equal  to  one  of  the  val- 
ues CTGY  (J,l)  plus  or  minus  10**IROUND) 
continued 
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Parameter 


M 

CTGY ( J , 1) 
CTGY (J , 2) 

CTGY ( J , i 1) 


Columns  Contents 

= 2:  implies  that  category  J is  the 
subset  of  numerical  values  from  CTGY 
( J , 1 ) step  CTGY  ( J , 2 ) until  CTGY  (J,3), 
where  M = 3,  CTGY  (J,l)  <_  CTGY  (J,3), 
and  CTGY  (J,2)  > 0.  (A  sample  value 
belongs  to  this  category  if  it  is  equal 
to  some  member  of  the  above  progression 
plus  or  minus  10** IROUND) 

= 3:  implies  that  category  J consists 
of  as  many  as  12  intervals 

— The  first  interval  extends  from  CTGY 
( J , 1 ) to  CTGY  (J,2),  where  CTGY  (J,l)  < 
CTGY  (J,2)  and  is  closed  on  the  left  if 
CTGY  (J,3)  > 0 and  is  closed  on  the 
right  if  CTGY  (J,4)  > 0. 

— The  second  interval  extends  from  CTGY 
( J , 5 ) to  CTGY  (J,6),  where  CTGY  (J,S)  < 
CTGY(J,6)  and  is  closed  on  the  left  if 
CTGY  (J,7)  > 0 and  is  closed  on  the 
right  if  CTGY  ( J , 8)  > 0. 

— Etc . 


Note:  A subject  in  any  sample  can  be  classi- 

fied in  only  one  category.  Therefore, 
if  overlapping  categories  are  defined, 
the  subject  will  be  placed  in  the  low- 
est-numbered. category  for  which  he 
qualifies . 

16-17  1 < M < SO  if  JTYPE  (J)  <1 

M = 3 if  JTYPE  (J)  =2 
4 < M < 48  if  JTYPE  <3 


18—22  First  parameter  defining  category  J 

23—27  Second  parameter  defining  category  J 


68-72 


Eleventh  parameter  defining  category  J 


If  and  only  if  M > 11,  a card  having  *ETC1$$  in  the  first  seven 
columns  must  follow  the  *CTGY  card.  Columns  8-72  of  this  card 
will  contain  the  values  of  CTGY(J,12)  through  CTGY(J,24)  in  13  F 
fields  of  five  columns  each. 


continued 
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If  and  only  if  M > 24,  a card  having  *ETC2$$  in  the  first  seven 
columns  must  follow  the  *ETC1$$  card.  Columns  8-72  of  this  card 
will  contain  the  values  of  CTGY(J,25)  through  CTGY(J,37)  in  13  F 
fields  of  five  columns  each. 

If  and  only  if  M > 37,  a card  having  *ETC3$$  in  the  first  seven 
columns  must  follow  the  *ETC2$$  card.  Columns  8-72  of  this  card 
will  contain  the  values  of  CTGY(J,38)  through  CTGY(J,50)  in  13  F 
fields  of  five  columns  each. 

Reset  Card 

Parameter  Columns  Contents 

1-  6 * RESET 

Input  of  Fj^jAen^i^  (NSMPLS  = 99  on  *INPUT  card) 

Instead  of  calculating  frequencies  from  raw  data,  the  frequencies 
can  be  read  in  by  rows  (samples)  with  columns  representing  cate- 
gories. NFMT  Variable-Format  Cards  are  used  to  specify  the  format 
for  reading  ICTGYS  frequencies;  the  format  is  used  over  for  each 
of  the  ISMPLS  samples.  When  this  option  is  used,  only  one  *SETUP 
card  can  follow  the  *INPUT  card,  and  the  *SETUP  card  must  be 
immediately  followed  by  a PRESET  card. 


Contents 

* INPUT 

99  (punched) 

Blank 

Number  of  Variable -Format  Cards 
Blank 


Contents 

*SNAME 

Number  of  samples  (rows)  to  be  read 
(2  < ISMPLS  < 10) 

Identification  for  the  first  sample 
(A6) 

continued 
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Problem  Card 

Parameter 

Co lumns 

1-  6 

NSMPLS 

1 

OO 

9-11 

NFMT 

12 

13-80 

Sample-Name  Card 

Parameter 

Columns 

1-  6 

ISMPLS 

1 

CO 

SID(l) 

9-14 

12/69 


000  0020 


000  0020 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0020 


Parameter 
S ID ( 2) 


Columns  Contents 

15-20  Identification  for  the  second  sample 

(A6) 


Category-Name  Card 


Parameter  Columns 

1-  6 

ICTGYS  7-  8 


C ID  ( 1)  9-14 

C ID ( 2)  15-20 


Contents 

*CNAME 

Number  of  categories  (columns)  to  be 
read  (2  < ICTGYS  <_  10) 

Identification  for  the  first  category 
(A6) 

Identification  for  the  second  category 
(A6) 


Setup  Card 

Parameter 

IDENT 

IXFEQ 

Reset  Card 

Parameter 

Card  Order 


Columns  Contents 

1-  6 *SETUP 

9—14  Identification  for  this  test  (A6) 

17  Zero  (punched) 

Columns  Contents 

1-  6 *RESErT’ 


(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 


CDC  6400  System  cards 
Problem  Card  (*INPUT) 

Sample -Name  Card  (*SNAME) 
Category-Name  Card  (*CNAME) 

NFMT  Variable -Format  Cards  (*FORMT) 

Frequencies 

Setup  card  (*SETUP) 

Reset  Card  (* RESET) 


Repeat  if 
necessary 


continued 
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.Input  of  Ex2&_oted_  Fj^e^u^ncj^s 

Instead  of  calculating  expected  frequencies,  expected  frequencies 
may  be  read  by  rows  (samples)  with  columns  representing  the  cate- 
gories. The  variable  format  must  be  specified  on  one  *F0RMT  card 
to  read  ICTGYS  expected  frequencies;  the  format  is  used  over  for 
each  of  the  ISMPLS  samples.  Each  sample  starts  on  a new  card. 

All  cards  are  punched  as  under  (1)  or  (2)  except  that  IXFEQ  = 1 
on  the  *SETUP  card. 

Card  Order 

(i)  CDC  6400  System  cards 

(ii)  Problem  Card  (*INPUT) 

(iii)  For  I = 1 to  NTIMES,  repeat  the  following  sequences. 

NFMT  Variable-Format  Card(s)  (*F0RMT) , Sample-Name 
Card  (*SNAME) , M0BS(1)  sets  of  Data  Cards  [each  set 
containing  the  raw  data  for  samples  (I-1)*NSMPLS  + 1 
through  I * NSMPLS ] 

(iv)  Missing-Data  Card  . (if  any) 

(v)  Setup  Card  (*SETUP) 

(vi)  NCTGYS  Category  Card  (*CTGRY) 

(vii)  Variable-Format  Cards  for  expected  frequencies  (*F0RMT) 

(viii)  Expected  frequencies 

Description  of  Output 

The  first  line  consists  of  a heading  and,  if  MREAD  = 0,  no  frequen- 
cies or  expected  frequencies  are  read  in;  if  MREAD  = 1,  then  the 
above  are  read  in  and  not  calculated.  The  next  set  consists  of 
the  sample  identifications  and  the  number  of  observations  in  each, 
followed  by  the  number  of  missing-data  values  removed  in  each 
s amp 1 e . 

The  next  section  consists  of  a heading  for  the  trail  number,  the 
number  of  categories,  the  number  of  resets  (+  1)  that  have  occurred, 
the  IROUND  value,  the  IXFEQ  (=  0 or  1) , and  the  number  of  the 
samples  that  are  going  to  be  used  to  form  the  table.  Next  follows 
the  category  numbers,  the  category  identifications  and  the  number 
of  categories . The  final  specification  of  the  categories  follows 
this  with  the  specification  of  the  various  variables  being  used. 
After  this  are  the  unclass  if iable  observations  for  each  sample 
and  the  values  of  the  observation. 

The  next  section  consists  of  the  calculated  CHISQR  and  the  degree 
of  freedom,  the  C coefficient,  and  the  total  number  of  observations 
in  the  samples  for  the  given  trial.  It  is  followed  by  the  contin- 
gency tables  of  the  calculated  frequencies,  the  expected  frequen- 
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cies,  and  the  percentages  of  samples  in  categories  and 
of  categories  in  samples. 

L i mi  t a t i ons 

2 < ISMPLS  <_  10 

Each  sample  consists  of  no  more  than  1000  subjects 

1 < M < 50 

2 < NSMPLS*NTIM2S  < 10 
1 < NCTGYS  <_  10 

Job  Deck  Structure 


Job  Card 
LIBRARY (CHISQR) 

LGO. 

7—8—9  (EOR  card) 

Program  Control  Cards  and  data  decks  (see 
User  Instructions) 

6— 7— 8— 9 (EOI  card) 


10 

?46 


percentage 
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* o 

CM 

O 

SAMPLE  INPUT 

0 000 

VLC5RR»CH  tCM4?000*  CHISQR 

LIRRAMY (CMISOR) 

LGfJ  • 

* INPUT  0501 1 1 100 
#FcRMT (5F1 .0) 

♦Sname  CNe---TWC---ThRfE"FCUH--f I V£-- 
R965 

b 

2434ft 

66464 

> 

9R746 

64313 

9R413 

35189 

3TR61 

19R7R 

12300 

34?21 

4463? 

56542 

51321 

7621 

? 

07945 

97543 

94343 

• 

• 

y 

• 

24R53 

3R963 

1457R 

95638 

35 

34528 

37R45 

21649 

24973 

64643 

66666 

34573 
6627 
55  33 
57621 

• 

• 

• 

24665 

34?56 

32548 

32246 

32447 

35795 

9842 

•MSDAT01  9 

•SETUP03THIAL1-40  3123 
• CTGRY01GCC0— 103  0 1 2 

*CTG»Y02MEDIUM304  2 4 

•CTGRY03BA0— 203  5 1 8 

•SETUP01TMAIL2-40  3123 
•CT6RY-3 

•SFTUP01TRIAL3-40  3123 
•CTGRY  3WCRSt-^03  4 1 7 

•SETUP00TRI  AL**”40  2 4 5 
•SFTUP01TWIAL5-40  3123 
•CTGPY-1 

•SFTUPO0TRIAL4-4O  245 
•RESET 

f 

w 
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SAMPLE  OUTPUT 


IHT-SOUARF  tfsts 

( IM'FPFMDFf  T 

SAMPLE  in. 

NL.'HER  UHS, 

OmE  — - 

)nn 

TWO 

inn 

ThRFF- 

ion 

FOUR-- 

inn 

ETVE-- 

mo 

HISSING  DATA  v A I. ! J F S REMOVED PLANK,  9,000. 


umE— - 

*4 

TwO  — - 

OR 

THSEE- 

flq 

FnUR-- 

FTVE— 

1HI-SO  TEST 

in,  TRIAL1 

jrTCYS*  3 

TRFSFT*  1 

riOMtyOs  \ 0.n0O00ijOE-05 

TXFKOn  0 

I^MPLSa  5,. 

.,123 

ctgy  NO. 

CTGY  TO 

T CTGYS 

1 

GOOD-- 

3 

? 

3 

3 

PAG--- 

1 

jTNAL  SPECIEtTATION  OF 

CATE(iO«lKS» 

tCTGRY  1,0000— .1,  1. 

0.000*  1.000* 

2.000, 

►CTGPY  2, MEDIUM, 3,  A i 

?.O00*  4,000* 

-0,000.  -0.000, 

‘CTGPY  3,PA0— ,2,  A, 

5*000*  6.000* 

7,000,  *,000, 

•HE  FOLLOWING  (IF  ANY)  ARE  UnCLASST F I AbLK . 


sample 

NjIJmBFR 

observation 

O’.E 

1 

12 

A.noooooOE*no 

mo— 

2 

2 

A.nooocooE.oo 

TWO 

2 

5 

4.0000000E*00 

mo 

2 

ll 

4 . 00O0000E*  00 

TWO---- 

• 

• 

2 

12 

• 

• 

a,oooooooe*oo 

$ 

• 

three— 

3 

33 

• 

4, 000  0 000 E *00 

THREE- 

3 

34 

4,OO00000E*00 

THREE— 

3 

17 

4,O000000E*00 

THRtE  — 

J 

19 

4»OOOOOOOE*OU 

three- 

3 

75 

4.0000000E*00 

three— 

3 

PO 

4«0000000E*00 

FItgTSH 
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’HT«Qa  23.7AA  FOB 
riNTINGENCY  CnFFlClFNTa 
OTAI  NO,  OMSFPv/AT  I CfiSa 


4 DEGREES  OF  freedom 

,314 

21A.0 


. REQUENCIES, 


GOOO-- 

MFOIlJM 

RAD*-** 

Kir— 

1 7, on 

72.no 

24.00 

wo— 

lV.on 

5. AO 

55  • 00 

HRFr- 

lT.on 

1 1 . n n 

48,00 

•XPECTED  fRFOUFmCtES. 


1 

6 

c 

<r 

MFOIUM 

RAO.__ 

i 

i 

a 

lL 

* 

15,3? 

1 0.B8 

34,70 

WO-  — 

19. 4j  1 

T 3 , 77 

44 , 02 

hrff- 

18.4* 

13.PS 

cr 

cv 

0 CFLLS  haVF  FXPECTED  FHFfCliENCY  LESS  THAN  ONE. 
o PFHCEmT  OF  TrtF  CELLS  HaVF  F.XPFC1FO  FREQUENCY  less  than  ft vf, 


FBfFNTAGFS  Of  SAMPLES  (l.t,  R(I“S)  JM  CATEGORIES. 


r,  oo-i-- 

Mr o 7 i 1 

R»V>--« 

mF««» 

34.-J? 

H6.10 

« 

a 

c 

3 

?4.fiq 

6.33 

6^.62 

hpFF- 

?2.37 

1 4 , 4 7 

63.16 

FPCrMTACiFS  OF 

noon-. 

CAtF.G'ip  |FS  ( I ,E,  COLUMNS)  IN  SAMPLES. 
MrDln-4 

K'F- -- 

G2.0« 

*7  ,?<<J 

LM.QO 

WO--- 

SS.Hc 

13.16 

43.31 

HPFP- 

S2.0O 

t 

t 

* 

$ 

17, RO 

$ • 

• 1 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
2.036  seconds  of  central -processor  time  and  17.384  seconds  of 
peripheral -processor  time  with  a memory  useage  of  42,000  words. 
Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum j ob  charge) . 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhea- 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS— CHISQR 
pages 

1,2  Identification  § Abstract 

3—10  User  Instructions 

11-13  I/) 

15  Cost — Contents 
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DESCRIPTIVE  TITLE  Discriminant  Analysis  for  Two  Groups 

CALLING  NAME  DISCRIM  NUCC169 

INSTALLATION  NAME  Vogelback  Computing  Center 

Northwestern  University 


AUTHOR(S)  AND 

AFF  I L I AT  I ON ( S ) Biometrics  Laboratory 

University  of  Miami 

LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 

ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.  : (}12)  492-3682 

FUNCTIONAL  ABSTRACT 


DISCRIM  computes  a discriminant  function  for  contrasting  two 
groups  and  tests  its  significance.  It  also  scores  each*  subject 
by  using  the  discriminant-function  coefficients.  The  analysis 
may  be  repeated  on  subsets  of  the  original  variables. 

Rao ' s 1 dis cr iminant - func t i on  coefficients  are  multiplied  by  a con- 
stant so  that  the  sum  of  squares  of  the  coefficients  is  equal  to 
one;  these  are  printed  under  the  heading  RAW  DISCRIMINANT  FUNCTION 
COEFFICIENTS. 


REFERENCES 

1.  Rao,  C.R.,  Advanced  Statistical  Methods  in  Biometric  Research 
(John  Wiley  § Sons,  Inc.,  New  York,  1952),  pp . 237-238  , 246-248. 

Anderson,  T.W. , An  Introduction  to  Multivariate  Statistical 
Analysis  (John  Wiley  § Sons,  Inc.,  New  York,  1958),  pp.  126-138. 
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USER  INSTRUCTIONS 
Preparation  of  Data 


DISCRIM  expects  cards  in  the  following  sequence: 
Title  Card 


Columns  Contents 

1-72  Any  alphanumeric  information  to  be  printed  on  all 

output  sheets 

Problem  Card 


variables,  right- justified  (maximum  100) 
subjects  in  first  group,  right- justified 
subjects  in  second  group,  right- justified 


extra  Variab le -Format  Cards  (in  addition  to 

this  card) 

18  Blank:  program  will  number  v 

beginning  with  1 
=1:  names  of  variables  suppl 

19  Number  of  reselections  of  ori 

20  Blank:  the  listing  of  sorted 

be  printed  unless  the  number 
bined  groups  exceeds  5000  or 

in  one  group  exceeds  4500  (th 

discriminant  scores  and  print 
table) 

37-72  Variable  format  for  one  subje 

with  parentheses  and  include  s 
in  A format,  followed  by  his 

Variable-Format  Card(s)  (optional) 

Columns  Contents 

1—72  Continuation  of  variable  format,  if  needed.  (Up  to 

9 extra  cards  may  be  used,  as  specified  in  Col.  17 
of  the  Problem  Card) 

continue d 


ariables  consecutively 
ied 

ginal  variables 

discriminant  scores  will 
of  subjects  in  the  com- 
the  number  of  subjects 
e program  always  computes' 
s the  classification 

ct  (must  begin  and  end 
ubject  identification 
scores  in  F format) 


Co lumns 

Contents 

1-  5 

Number  of 

6-10 

Number  of 

11-15 

Number  of 

16 

Blank 

17 

Number  of 
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Group-Name  Card 


Co lumns 

Contents 

1-12 

Name  of  first  group 

13-24 

Name  of  second  group 

Variable-Name  Card(s)  (optional) 

Co lumns 

Contents 

1-  6 

Name  of  first  variable  (any  alphanumeric  characters) 

7-12 

Name  of  2nd  variable 

• 

6 7-7  2 

• 

• 

Name  of  12th  variable.  Continue  on  as  many  additional 
cards  as  necessary.  (The  total  number  of  names  must 
equal  the  number  of  variables) 

Data  Cards 

The  subject  identification  is  first,  followed  by  his  scores  on 
the  first  variable,  on  the  second  variable,  etc.  The  columns 
must  conform  to  the  variable-format  statement. 

Reselection 

Cards  (optional) 

Co lumns 

Contents 

10-11 

Number  of  variables  reselected 

12 

Card  number  within  reselection,  beginning  with  blank 
or  zero 

13-15 

Number  of  first  reselected  variable 

16-18 

• 

Number  of  2nd  reselected  variable 

• 

• 

70-7  2 

• 

• 

Number  of  20th  reselected  variable.  Continue  on  as 
many  additional  cards  as  necessary,  each  to  be  num- 
bered in  Col.  12  and  containing  up  to  20  variable 
numbers  per  card 

Finish  Card 

Co lumns 

C ontents1 

1-  6 

FINISH 

continued 
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M 

O 

O 

o 

o 

o 


Li  mi ta ti ons 


1.  No  more  than  100  variables 

2.  No  more  than  99,999  subjects  in  each  group;  the  two  groups 
may  be  unequal  in  size 

3.  The  number  of  subjects  must  exceed  the  number  of  variables 

4.  No  missing  data.  If  score  is  missing  (blank  or  minus  zero  on 
the  Data  Card)  , it  will  be  detected  and  that  subject  will  be 
omitted  from  the  analysis 

Job  Deck  Structure 


Job  Card 

REQUEST (TAPE4)  HAND  XXXX  (if  data  are  on  tape) 
LIBRARY (DISCRIM) 


LGO . 

7—8—9  (EOR  card) 

Title  Card  

Problem  Card 

Variable -Format  Card(s)  (optional) 
Group-Name  Card 

Variable-Name  Card(s)  (optional) 
Data  Cards 

Reselection  Cards  (optional) 

FINISH  Card 

6— 7— 8— 9 (EOI  card) 


May  be 

repeated  for 
additional 
prob 1 ems 


r 
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c 
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SAMPLE  IKPUT 


*CM7M00. 


AS 


VLCRRtCH 
LIBRARY iuibCMIM) 

L6C. 

PAllEVTSF  HISTORY  JTEKS 
5 13  20  11 

F2,0»  9Xf  Fl.Ot  4Xt  Fl.O) 
RESPONDERS  NCN-ReSPCND. 

ONSET  H0SP  WEEKS  EDUCA  CCCUPA 

11231  2 


niscRiM 


PREDICTORS  OF 

<6xf 


drug  response 
A3,  23xt  Fl.O 


AF  TTR 
/ l*Xt 


FIVE  WEEKS 
Fl.Ot 


04 

101 

012618 

TJ* 

1 01 

02260  0 

04 

103 

012921 

1 

1 

04 

103 

02290  0 

04 

107 

014111 

1 

1 

04 

107 

02380  0 

04 

117 

013221 

1 

1 

0* 

117 

0225219111 

04 

119 

012318 

04 

119 

02150  0 

1 

04 

129 

019511 

1 

1 

04 

129 

0294212 

1 

04 

130 

013717 

1 

130 

0231540111 

04 

131 

012421 

1 

1 

04 

131 

02171  2 

1 

1 

• 

0* 

123  019827 

1 

04 

123 

02330  0 

04 

129 

012717  1 

11 

1 
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213120  6 1 1 11154545245453244552111111 

025222283121262  126  0 0 1 0 0 01172236 
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V0GELBACK  COMPUTING  CENTER 
NORTHWESTERN  UNIVERSITY 

o i s c r i m « - discriminant  analysis  for  two  groups 


PATIENTS#  HISTORY  ITEMS  AS  PREDICTORS  OF  DRUG  RESPONSE  AFTER  FIVE  WEEKS 


FORMAT  OF  DATA  CARDS  (6X.  A3.  23X.  F1.0  / 14X.  F1.0. 

F2.0.  9X,  Fl.O.  AX.  Fl,0) 

SUBJECT  136  OMITTED  FROM  ANALYSIS  BECAUSE  OF  MISSING  DAfA 

SUBJECT  149  OMITTED  FROM  ANALYSIS  BECAUSE  OF  MISSING  DATA 


CORRELATIONS 


VARIABLE 

onset 

HOSP 

WEEKS 

EOUCA 

HOSP 

-.352 

WEEKS 

-.304 

• 801 

\ 

EOUCA 

.447 

-.417 

-.234 

occupa 

• 37# 

-.398 

-.083 

• 697 

MEANS.  STANDARD  DEVIATIONS 


responders 

non-respono. 

13  SUBJECTS 

IB  SUBJECTS 

STANDARD 

STANDARD 

variable 

MEAN 

DEVIATION 

mean 

DEVIATION 

ONSET 

3.231 

1.536 

4.27B 

1.638 

HOSP 

1.306 

1.797 

.778 

1.166 

WEEKS 

8.923 

12.790 

13.167 

24.945 

EOUCA 

6.000 

1.950 

5.056 

1.349 

OCCUPA 

5.369 

2.293 

5.944 

1.765 
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classification  table 

(ASSUMING  EQUAL  A PRIORI 

PPOHANILITIES 

ANQ  FOUAI.  COSTS) 

ACTUAL 

CLASSIFIED  AS 

responoeks  non-respono. 

responders 

12 

1 

non-rfspond. 

5 

13 

MF AN  AND  STANDARD  DEVIATIONS  OF  DISCRIMINANT 

SCORES 

GROUP 

MEAN 

STANDARD 

DEVIATION 

number  OF 

SUBJECTS 

RESPONDERS 

.7*7 

.622 

13 

NON-RFSPOnD. 

-.7*7 

1.095 

1R 

combined 

-.127 

.929 

31 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
0.744  seconds  for  central -processor  time  and  18.791  seconds  for 
peripheral -processor  time  with  a memory  useage  of  76,100  words. 
Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
* $16.00  + network  overhead 


CONTENTS — DI SCRIM 


C- 


pages 

1 

3-5 

7-10 

11 


Identification  § Abstract 

User  Instructions 

I/O 

Cost — Contents 
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DESCRIPTIVE  TITLE  Eigensystems  of  Nonsymmetric,  Real  Square 

Matrices 


CALLING  NAME  EIGSYS  NUCC126 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFF I L I AT  ION ( S ) 


LANGUAGE 


Vogelback  Computing  Center, 
Northwestern  University 

James  Van  Ness 

Department  of  Electrical  Engineering, 
Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201. 

Tel. : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

EIGSYS  produces  all  eigenvalues  and  eigenvectors  (both  real  and 
complex)  of  either  symmetric  or  nonsymmetric  square  matrices  hav- 
ing real  elements.  EIGSYS  calls  various  subroutines  to  calculate 
the  eigenvalues,  the  determinant  and  the  eigenvectors.  The  trace 
and  determinant  of  input  matrix  A is  compared  with  the  sum  and  prod- 
uct, respectively,  of  the  E values.  The  righthand  eigenvectors  X(I) 
and  the  lefthand  eigenvectors  V(J)  of  A are  printed  along  with 
their  respective  residual  vectors  (A*X(I)  LAMBDA(I)  *X (I) ) and 
V(J) *A-V (J) * LAMBDA (J) ) . The  squares  of  the  residual  vectors  are 
printed  for  convenience  in  checking  the  accuracy  of  the  eigensys- 
tem.  After  finding  each  E vector,  EIGSYS  then  uses  the  Rayleigh 
quotient1  scheme  to  correct  the  original  E value,  which  in  turn 
produces  a corrected  E vector  along  with  new  residuals.  A second 
correction  is  applied  that  produces  a further  refinement  of  the 
eigenvalue  only.  The  sum  and  product  of  the  corrected  E values 
are  printed  at  the  end  of  the  output  for  each  matrix.  EIGSYS  re- 
peats this  computation  for  each  matrix  in  the  data-input  stream. 

REFERENCES 

1.  Martin,  R.S.,  and  Wilkinson,  J.H.,  "Solution  of  Symmetric  and 
Asymmetric  Band  Equations  and  the  Calculation  of  Eigenvectors 
of  Band  Matrices,"  Numer.  Math.  9 , 279—301  (1959). 
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USER  INSTRUCTIONS 
Description  of  Input 


Control  Cards 


Parameter 

Columns 

Contents 

N 

1-  2 

Number  of  rows  (and  columns)  in  in- 
put matrix 

3-15 

Blank 

IFMT 

16-79 

Variable  format  to  be  used  in  read- 
ing input  matrix 

80 

Blank 

Data  Cards 

An  input  matrix  is  read  in  rowwise  according  to  IFMT  (variable 
format;  N rows  are  read,  each  containing  N elements).  Each  new 
row  begins  on  a new  card. 

Note:  The  sequence  of  cards  above  (including  a new  Control  Card) 

may  be  repeated  for  as  many  matrices  as  needed.  However,  the  max- 
imum size  that  EIGSYS  is  able  to  handle  for  any  particular  array 
is  46X46. 

Description  of  Output 

1 . Input  matrix  A 

2.  Eigenvalues  as  found  with  the  iteration  number  on  which  the 
algorithm  converged  to  that  value 

3.  Eigenvalues  repeated  with  ordinal  number 

4.  Trace  and  determinant  of  A compared  with  the  sum  and  product 
of  the  eigenvalues 

5.  Righthand  eigenvector  X and  lefthand  eigenvector  V along  with 
their  respective  residuals  (A*X-LAMBDA*X)  and  (V*A-VLAMBDA) 
printed  columnwise  with  the  value  of  lambda  used 

6.  Eigenvalue  condition  indicators  SW1,  COUNT,  and  ERR  (see  des- 
cription of  parameters  SW1 , ITER  and  DIF  in  subroutine  EIGVEC 
writeup 1 ) 

7.  Squares  of  the  residual  vectors  can  be  used  as  an  estimate  of 
the  accuracy  of  the  eigenvalue-eigenvectors 

8.  Corrected  eigenvalue  (from  the  Rayleigh-quotient  device) 

9.  Steps  5,6,7  are  repeated,  using  the  corrected  eigenvalue 

10.  Record-order  corrected  eigenvalue  is  displayed 

continued 
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11.  Steps  5-10  repeated  for  each  eigenvalue 

12.  Step  4 repeated  at  the  end  of  the  output,  using  the  correct- 
ed eigenvalues 

13.  Steps  1-12  are  repeated  for  each  input  matrix 


Error  Indications 

Appropriate  warning  messages  are  printed  by  subroutine  EIGVEC  when 
apparent  multiple  eigenvalues  are  detected  and/or  when  EIGVEC  fails 
to  converge  in  15  iterations. 


Job  Deck  Structure 


Job  Cards 

LIBRARY (EIGSYS , EIGVEC,  ASQR,  HESSEN,  QREIG,  DE1SP) 


LGO. 

7—8—9  (EOR  Card) 

Control  Card 

for 

Data  Cards 

for 

Control  Card 

for 

Data  Cards 

for 

1st  input  matrix 
1st  input  matrix 
2nd  input  matrix 
2nd  input  matrix 


Repeat  for  any 
additional  matrices 


6— 7— 8— 9 (EOI  Card) 


REFERENCES 

1.  Mazukell i , D. , Waye , E.,  and  Van  Ness,  J.E.,  "Eigenvectors  of 
the  Real  Square  Nonsymmetric  Matrix,"  Northwestern  Univ.  Com- 
puting Ctr.  Library  Program  EIGVEC  NUCC127  (subroutine)  (1967). 
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ITERATION  MO. 
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0. 
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0* 

EIGENVALUES  FQlJNIi  Mr  ijWFlti 

tin.  ( 1 ) 3,91*951  / 1 >7  E *00  0. 

NC.<  A>  1.95M93236E40P  0. 
NC.<  7)  -I .94D6UJ77SE*00  0. 


MC • t 2)  8.065?5fi831E*00  n. 
NO • ( 5)  3 .91 8951 707E *00  0. 
MC.t  B)  1.956393?3HE*00  n. 


( 

NC.(  3)  -1 .940603775F+00  0. 
wn.t  8)  8,06525863 IE *00  0. 
NO.  { 


IMACF  OF  INPUT  i.i/i  l R I /.  a 2 , 400000000E *01 
SUM  of  EIGENVALUE*:  a 2,40Ot)O0000E*01 


DETERMINANT  OF  INPUT  MATRIX  ■ 1 ,44(lOOOOOOE.OA  * 0 

PRODUCT  OF  EIGENVALUES  = 1 ,44(in000O0E«0A 


continued 


r 


‘ © 

1 ERIC 


6 


6/69 


* * ■ 


000  0022 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


( 

CN 

CN 

O 

o 

o 

o 

o 


o 

♦ 

u. 

o 

r*- 

if* 

O' 

£T 

O' 

ro 


ii 


000  0022 


x 

i. 

<1 


a 

<: 

LL 


r 

X 

I 

a- 

C 

CP 

N 

X 

7 


ro 


< 

r»* 

x sj  r r x 4 

r 

- 

G 

1 

ii  lilt 

1 

2 

It.- 

Il  o.  'd.  L lu  UJ 

u. 

II 

<L 

4 

x a /*.  4 x x 

s 

4> 

IT  ^ N «£'lf  HN 

C 

* 

o 

X .**>  if  O'  x .*« 

X 

Ll> 

X 

»-«  rr  c .\j  n m 

c 

X 

a: 

N 4 N 4 N if 

<1 

1 

x 

— 4 O'  X - si 

0 

0 

if 

if  x — if  4 a 

r-~ 

c* 

< 

* 

OC  4 4 4 CT  4 

X 

If 

* 

a 

^ 1 IV  H 

4 

> 

• 

• • • • • • 

• 

Q 

*- 

x 

0 

c: 

1 

ill  i 

1 

>-* 

c 

a. 

j> 

. 

r 

X 4 T : O 4 

«v 

< 

♦ 

p- * 

H ^ ^ ^ 

< 

i 

1 1 1 1 1 1 

1 

X c 

o 

Lu 

y y y y . 4 . 

LL, 

•>H  M 

a 

N 

- ^ ir  n — 4 

<▼» 

1 If 

jr 

O' 

N O'  r.  7 ^ 7 

m 

aJ  u.' 

4 

x 

X X ft  X X vC 

4. 

X X 

_» 

x 

f x f \ <nr 

X 

X' 

c 

a 7 rr  C % O* 

rr 

r * 

1 

T 

XCO'XXC 

O 

0 1 

T 

«-  / J"  4 r-  J 

/ 

4 • 

X 

4 

X 4 y 4 T 4 

y 

*r(  — ■ 

$ 

O' 

!k  t*  4 3 X r 

4 

c - 

jj 

« 

« • iiii 

• 

X 

w 

X 

00  X 0 X XX 

0 

X 

1 

III  1 

1 

• rr 
4 X 

| 

ti- 

ll 4 

O 

a. 

«_ 

c x — c x 

— * 

X ^ 

C) 

c 

O 0 C D C C 

0 

G X 

1 

♦ 1 1 1 ♦ 1 

1 

Ik  If 

rt 

u. 

Uj  aJ  lii  L U aJ  lb 

C 

c, 

4 

C X 0 4 cxo 

O' 

i— 

X 

0 4 m x 04 

r 

1-^ 

y 

4 

C 4 h-  4 OX 

r- 

X ^ 

h* 

C 4 r*-  ^ C 4 

r- 

• 

> 

rr 

C ^ X O'  O r- 

X 

i 

« 

0 4/  1 C 4 

X 

II 

a 1 

r x c x r x 

c 

f— • 

c / c - r 'X 

f 

1-  II 

• 

r. 

c 0 -«  0 c c 

r 

—44^-4 

4 

6 u. 

• 

I 

III  1 

1 

c a 

-j 

< 

0 

X'  l/> 

< 

a 

_ 

C X — - 0 X, 

1 >1 

X 0 

O 

/-* 

000000 

O 

JT*- 

i 

♦ 1 1 1 ♦ 1 

1 

U 

.k 

ik  jJ  u.*  a,  a.  a. 

X a. 

c: 

4 

C X J 4 C x 

O 

O > 

k— 

X 

C t rn  .r  0 4 

•n 

4 

o 

4 

CfN  4 Cf 

h- 

4 -1 

X 

O 4lT  < 0 4 

r 

X 4 

> 

m 

O X*  0 

X 

O'  O' 

1 

X 

C 4 IT  X 0 4 

IT 

O'  c 

UJ 

x 

O X O X O X 

O 

• t— 

r-* 

O IT  4?  ^ C If- 

4> 

\ c t/) 

* 

o 

OO  <-*  O C O 

—t 

UJ 

X 

y 

m 

« 4 4 n h4 

4 

11 

• 

I 

III  1 

1 

• 

* 

-»  X 

T * 


6/ 69 

er|c 


continued 


000  0022 


■EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0022 


c 

O 

♦ 

ll- 

CC 

m 

CV 

D 

O' 

m 

& 

IT 

O' 


< 

a 

(T 

i 

«a 


.1 

c: 

x 


u j 
4 
m 
a 

(X 

c 


u.  c 

♦ ♦ 


c c 
c c 


< irir<9x>irin«9ir 

r 7 i 7 7 7 7 7 7 

? X u.  U_  X X u-  Ll  X 

*3 

-J 

0 

> IT  I S 4 IT  X S -t 

ocvxxocvica 

1 cir'h-carr- 
< sT  cv  — < >c  (V  •*- 

<i 

$ rv  o cv  x (v  a *v  ac 

> !•••(•«« 

w cv  *-«  r ac  (V'  i-  r a 


V 

0 

< 

o 

X 

y 

<3 

_J 

c 

c 

1 

♦ 

UJ 

X 

X 

rn 

< 

cv 

w 

rn 

T 

rn 

vC 

IT 

< 

a 

• 

X 

o 

cr 

C) 

II 

o 

X 

a 

> 

1 

w 

X 

x 

• 

7* 

T 

-J 

• 

> 

-J 

-p 

ili 

r 

22 

< 

a. 

X 

-J 

c> 

LU 

a 

** 

c; 

►— 

u 

X* 

X 

*-• 

> 

o 

1 

Jj. 

X 

or 

s 

• 

X 

• 

J1 

X 

c c 

I I 

X‘  LU 
K P*> 
~ <4 

4 4 

m *. 

f\i  r* 

K K 

i r x 
in  r* 


o •-« 

0 c o 

1 ♦ I 

X X X 

m on 

tO  O H 
N O <h 

>C  O 4 
«-  o m 
4 c a 

O'  OS 

f cir 

* C iT 


c c 


c 

o 

4 


Ll  UJ 
m fr*. 
in 
• K o 
4^0 
<C  ~ O 

m ^ o 

K 0*  O 

x r-  c 

« * c 


ir  cv  cv  in  cv  cv 


x a.1 


0 o o o 

1 I ♦ I 

1 uj  X X 

k r O s 

•-H  K O 
4 4004 
m %c  •-  o m 
cv  *■  # o cv 

K t-  O'  OK 

ir  oc  n c ir 
in  m ^ o in 


c 

o o o 


r^no 
4^3 
•— • N O 
4«  O 
43  — C 

m 4 o 
sac 
1 r o 
n 4 o 

• • 


M W h ^ AJ  f\| 


II 

O 


a 

«a 


c 

c; 

K 

U 

U. 

> 


* 

ir  ^ ir 

X if 

iT 

< 

*— * 

«-■»-«•—■ 

rH 

D 

1 

ill 

| | 

1 

1 

IT  C 

X 

X X x X X X 

X 

•— 1 hH 

I if  CC 

>C  CD 

IT 

X 

1 IT 

^ cr 

4 ^ 

O' 

X X 

H 

m cr  in 

cn 

O' 

in 

x a 

m 

X — o 

m x 

•^i 

o 

K 

fill  s 

k rv 

a 

K 

IT  • 

X cv  c 

«-  T 

rv 

o 

o x 

r— 

x — cr 

«—  4. 

o 

K-  • 

X 

>0  t/>  rv 

'C  Dir 

cv 

O _J 

c 

y x n*. 

c O' 

X 

m 

O' 

cv 

cv 

H (H  »/> 

C\J  H 

IT 

m 

r 

*- 


• x 

m cv 

X 
II  O' 
X 

X X 

a r 

X c 

cr 

4 
a 
cv  m 


cj  X 
u a 
5 
5 

x in 

I .i 
x*  o 

X *“ 

,n  o 
rn  tu 
k > 
cv 

^ -j 
ir  < 
c o 
«-« c 

• HH 

k in 

UJ 

a 

n 

• 

-•  x 

< • 

in  a 


4 4 
4 ** 


II  M 
x in 

•—  LU 

o r 

H*  «. 
C < 

5 > 

2 

K U. 
X CD 

n »-• 

2 X 


u.  c: 

o 


in 

<x  c 

X 

7 C5 

*V 

-j 

2 a 

x 

c 

> 

J- 

o 

k. 

►- 

♦ 

a 

X 

J? 

.T 

*— 

rr 

d. 

cv 

rn 

y 

Li. 

m 

>_ 

sC 

(J 

s 

li 

c 

n 

t 

X 

C3 

C 

•— 

c c 

c 

♦ ♦ 

ll 

i. 

u.  X 

\r. 

C C 

oc 

c o 

W 

u. 

a 

C.  L> 

LL. 

u. 

w w 

“ 

i 

-J 

i i 

• • 

> 

jj 

%.  M 

y. 

s- 

AJ 

4_ 

<1 

>-< 

II  It 

t-* 

a 

X 

u 

« J 

UJ 

*—  a. 

-J 

X 

X 7 

■X 

-•  X 

X 

in 

^ *4 

a 

UJ 

j ^ 

*— I 

£ 

o 

K 

t-  X 

X 

a 

■ vD 

X 

X 

<j 

a 

Z li* 

X 

o 

t— t 

a 

a 

X 

a 

a 

X c> 

o 

c> 

u 

K 

£ 

t— 

x1  X* 

X 

X 

X 

h- 

<3 

r- 

< 

a 

2 

H- 

r 


O 

O 

o 

o 

o 

K) 

tv) 


r 


8 


6/69 


000  0022 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0022 


COST  ESTIMATE 

For  the  job  in  the  Sample  Input,  the  total  time  was  0 seconds  for 
central -processor  time  and  1.061  seconds  for  peripheral-processor 
time  with  a memory  useage  of  50,700  words.  Chargeable  computer 
time  was  $1.00  (Northwestern  University  minimum  job  charge). 

Charge  to  user  * computer  time  + postage  and  handling  + network 

overhead 

■ $1.00  (NU  minimum)  + $15.00  + network  overhead 

■ $16.00  + network  overhead 


CONTENTS— EIGSYS 
pages 

1 Identification  § Abstract 

3,4  User  Instructions 

5-8  I/O 

9 Cost — Contents 
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DESCRIPTIVE  TITLE  Program  Deck  Identification  Field  Sequen- 

cing  Program 


o 

o 

o 


CALLING  NAME  IDSEQN  NUCC128 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR ( S ) AND  Vogelback  Computing  Center, 

AFFILIATION(S)  Northwestern  University 


LANGUAGE  CDG  FORTRAN  IV 

"V 

COMPUTER  CDC  '<5400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 


CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201. 

Tel.  : (312)  492-  3682  ' 


FUNCTIONAL  ABSTRACT 


The  program  reproduces  FORTRAN,  COMPASS,  and  ASCENT  source  decks.. 

with  the  ID  field  (Cols.  73-80)  containing 

(1)  either  a 2-,  3-,  or  4-alphanumeric-character  identification 
code ; 

(2)  either  a 1-  or  2-digit  subprogram  number  (this  may  be  omit- 
ted if  desired) ; 

(3)  either  a 3-  or  4-digit  card-sequence  number  within  each  pro- 
gram . 


Each  time  an  END  card  (END  may  be  in  any  Cols.  7-72)  is  encoun- 
tered, the  subprogram  number  is  incremented  by  one.  Multiple 
decks  (with  a separator  card  and  a new  control  card  between  each 
deck)  can  be  run  at  one  time.  Printed  output  consists  of  a list- 
ing of  the  sequenced  deck  (each  subprogram  beginning  on  a new. 
page) , with  the  original  ID  field  printed  optionally  to  the  right 
of  each  card  listing. 


c 
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S USER  INSTRUCTIONS 

O 

O 

Description  of  Input  Data 

o 

° The  input  data  to  IDSEQN  consist  of  a control  card,  followed  by 

the  user's  program  deck  beginning  with  the  program  card  and  ending 
with  an  END  card.  If  more  than  one  program  deck  is  to  be  proces- 
sed, each  subsequent  deck  must  have  a separator  card  in  front  of 
its  control  card.  See  below  for  description  of  separator  and  con- 
trol cards. 

1 . Description  of  the  Output  Options 

A.  Option  1 (OUTPUT) 

(i)  A 2-character  alphanumeric  identifier  (ID)  punched  in 
Cols.  73-74  of  the  reproduced  deck 

(ii)  A 2-digit  subprogram  number  (modulo  100)  punched  in 

Cols.  75-76.  This  number  begins  with  0!  and  is  incre- 
mented after  each  END  card  is  encountered 

(iii)  A 4-digit  card  number  (modulo  10000)  punched  in  Cols. 
77-80.  This  number  begins  with  0 and  is  incremented 
by  10  for  each  card  of  a program  or  subprogram.  It 
is  reset  after  every  END  card 

Control  Card  (first  INPUT  card) 

ID  in  Cols.  1-2 

Blanks  in  Cols.  3-5 

ICODE  in  Col.  6 (see  below) 

B.  Option  2 (OUTPUT) 

(i)  ID  punched  in  Cols.  73-75 

(ii)  A single-digit  subprogram  deck  number  (modulo  10) 
punched  in  Col.  76 

(iii)  Same  as  in  Part  A- (iii)  above 

Control  Card  (first  INPUT  card) 

ID  in  Cols.  1-3 
Blanks  in  Cols.  4-5 
ICODE  in  Col.  6 

C.  Option  3 (OUTPUT) 

(i)  ID  punched  in  Cols.  73-76 

(ii)  Single  subprogram  deck  number  (modulo  10)  punched  in 
Col.  77 

(iii)  A 3-digit  card  number  (modulo  1000,  by  10's)  punched 
in  Cols.  78-80 
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Control  card  (first  INPUT  card)  o 

ID  in  Cols.  1-4 

Blarik  or  zero  in  Col.  5 ° 

ICODE  in  Col.  6 £ 


D.  Option  4 (OUTPUT) 

(i)  ID  punched  in  Cols.  73-76 

(ii)  Subprogram  number  omitted 

(iii)  A 4-digit  card  number  (modulo  10000', 
in  Cols.  78-80 


by  10's)  punched 


Control  Card  (first  INPUT  card) 

ID  in  Cols.  1-4 

A nonblank,  nonzero  digit  in  Col.  5 
ICODE  in  Col.  6 


2.  ICODE 

A nonblank,  nonzero  ICODE  causes  printing  oi  the  original  ID 
field  of  the  input  deck  to  the  right  of  the  new  ID  field  on 
the  output  listing.  The  punched  output  is  not  affected. 


3.  Separator  Card 

The  separator  card  is  used  only  between  decks  and  is  always 
followed  by  a new  control  card.  It  is  punched  )))(((  in 
Cols.  1-6.  (3  right  parens,  followed  by  3 left  parens.) 


Job  Deck  Structure 


Job  Card 
LIBRARY (IDSEQN) 

LGO,  to  increase  line  count:  LGO(LC-N) 
7-8-9  EOR 

ID  control  card  for  deck  1 
PROG  1 


END 

SUBROUTINE 


Program  Deck  #1 

(continued  on  the  following  page) 


END 
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FUNCTION 

t 

END 

IDENT 


END 

SUBROUTINE 


Program  Deck  #1 

(continued  from  the  previous  page) 


END 


END  : 

)))(((  Separator  card 
ID  control  card  for  deck  2 
PROG  


Program  Deck  #2 


END 

PROG 


END 

6-7-8-9  EOI 


Program  Deck  #3 


Description  of  Output 

The  punched  output  was  described  above.  The  printed  output  con- 
sists of  a listing  of  the  punched  output  with  the  original  ID 
field  shown  at  the  user’s  option.  I Each  program  or  subprogram  be- 
gins on  a new  page. 

The  message  JOB  COMPLETED  appears  on  a page  by  itself  at  the  end 
of  the  listing. 

Error  Indications 


None 
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Limitations 


O 

O 

o 


CM  required  43000  . There  is  no  limit  to  the  number  of  data  cards  S 
that  can  be  processed.  jjj 

Remember  that  each  input  card  requires  one  line  of  printed  output 
and  one  card  of  punched  output,  so  adjust  your  job-card  parameters 
accordingly. 

Caution : Remove  all  control  and  EOR  or  EOI  cards  from  your  pro- 

gram decks.  Do  not  submit  your  own  input  data  unless  you  want  them 
reproduced  and  punched  in  Cols.  73-80  with  sequence  numbers. 
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5 SAMPLE  INPUT 

IOSEON 


used  merely  to  Indicate  what  joseon  oofs 
4 NO  ARE  NOT  TO  BE  CONSTRUED  AS  ACTUAL  PROGRAMS* 

A COPY  OF 

THE  CONTROL  CARO  FOR  THE  FIRST  JOR  FOLLOWS  . . 

1W  1 

THE  ALPHAMERIC  FIELD  IN  COLS.  1-2  WILL  BE  REPRODUCED  OM  all 
PRINTED  AND  PUNCHED  OUTPUT  IK  COLS.  73-7*, 

f 

THE  NON-ZERO  DIGIT  IN  COLUMN  f,  INDICATES  THAT  TH^  ORIGINAL 
IDENTIFICATION  FIELD  IS  TO  BE  PRINTED  UNDER  THE  r’lFW  FIFLD. 


o 

o 

o 

/*— s 


LflO. 

0 

THE  OECKS  THAT  FcLLOW  ARE 


THE  PROGRAM  RErOGMlZES  ANY  LEGAL  FNU  CARO  AS  A S«*A«OUTfNF 

terminator. 

>>><<<  XI  3 0 

iw  1 

PROGRAM  TEST (OUTPUT « INPUT i TAPES* INPUT • TAPF6*OUTPUT tTAPEPO)  PTS  4 0 

c 

c 

c 

demonstration  OF  OPTION  1 
c 
c 
c 

END 


function  tfrmia,R) 

PTS 

1 

n 

PRINT  91 1 A ,B 

?TS 

1 

1 

91 

FORMAT (2Xt 120 (1H*) /5X*2AHTERM  CALLFO  WITH  ARGIJMFNTs 

ioctaijpts 

1 

? 

1 10X*?020/5X,20HNO  ACTION  TAKEN  /2X,)20<1H*M 

PTS 

1 

3 

00  1 1*1*100 

PTS 

2 

4 

J-2M-1 

?ts 

P 

5 

CALL  STROJR (STROIR (STPOIR (0*X (T))«W(J))*W(J*1)) 

PTS 

P 

6 

call  SETciRio.MAOoviwijntMAnoviwijn *xiin 

PTS 

P 

7 

CALL  SETOIR (2 iMAOOV (W ( J) ) .MAOOV <*< J) ) *W 1 Jl) 

PTS 

7 

A 

1 

CALL  SETOTR 1*1 t-1 **095,W  I J*1 ) ) 

PTS 

? 

9 

DO  2 laj, N 

PTS 

2 

lo 

2 

M(1)*0 

PTS 

2 

11 

K*N-2 

PTS 

? 

12 

DO  3 1*1  *K*2 

PTS 

? 

n 

1 

CALL  SETOtR(-1'-1»MAOOV(M<!4?>  > *M<!) ) 

?TS 

P 

u 

return 

PTS 

2 

16 

0000000001111111 111222222222233333333334444444444b5bAS555556M>6<SA46*477777777?78 
1 234567090123456^89 01234567890 1 23A567B90 123A567R901 234567 A9 01 P34S67 8901 ?34S67a9o 


FNO 

END 

FUNCTION  NUcELLIX)  2TS  3 O 

COMMON  avsl  ?rs  3 1 

MaLNKR(AVSL)  RTS  3 2 

IFIM)  1,2.1  RTS  3 3 

k PRINT  901  rTS  3 * 

STOP  2TS  3 S 

1 IF  II0(C0NT(Mn.n3,*,3  ?TS  3 * 

A CALL  IRaLST<CONT(M*1))  RTS  3 7 

3 call  setoiri-i*-i,lnkricontim))»avsl>  ?ts  3 n 

CALL  STPIKOIO.M)  - RTS  3 Q 

CALL  STrINO<0.M*11  J RTS  3 10 

NUCELLaH  2TS  3 11 

RETURN  2TS  3 12 

901  FORMAT ( 1 Ml i6X.S5HLlST  OF  AVAILABLE  SPACE  FXHAUsTEU  - POUGbam  TFRM  RTS  3 13 

UNATEO  l ?TS  | 1* 


00000000011UtU1112222222222333333333J**4*******MSS5SSS5564*A6M>AAA77777777779 
123A367890l23A367p90l23*367R90123*S67B90123*567fl9tjU3*S67R9niR34SA7fl<>ni?3*SA7RDn 
R END 

C S E AO 

EEKD 

C NO 
EKO 


0000000001 1 1111111 t 22222222223333333333*A*A******SSSS55SSSS6A*666AAAA7777777777R 
123AS67B9ol23AS67890123*S67890123*S67B90123*567B9012.3*5b7R9ni23*SA7RR0123*SA7R9n 
End 

S END 


mm 


E NO 


FNO 
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A COPY  OP  THF  CONTROL  CARO  FCR  THE  NEXT  DECK  FOLLOWS 


TS9  0 
)))((( 
TS9  0 
C 
C 
C 


DEMONSTRATION  OF  OPTION  ? 


END 

FUNCTION  VISIT (A.B) 

PRINT  1 

Format (ioH  reference  to  visit  was  made 

CALL  EXIT 
RETURN 


) . 


TST 

TST 

TST 

TST 

TST 


0000000001111111  11122222222223333333333*AA*****A455!»SS5,i5‘>5h66666666A77777777?7A 
1234  567891)  1 23*567  R901  23*567890 12  3*567  AVi)1  23*567  A9  0 1 F74H67  R9<i  l ?3*567A9fll  ?3*S67a90 
E 

C END 


N 


0 


function  term ( a * h > 

TST  * 

PRINT  9 1 »A  * H 

TST  7 

7 

91 

FORMftT(2X*120(lH*)/5X,?6HltRM  CALLFO  HlTH  AofMIRENTS 

(nCTAUTST  A 

P 

1 

10X*?020/5Xf20HND  ACTION  IakEN  /2»* 1 20  1 1 H«) ) 

TST  Q 

<5 

RFTUPN 

TST  1 0 

in 

oo  1 i»i.ion 

TSTl  A 

1 f 

J*2*I«1 

TST1  7 

17 

CALL  STRDTP(STRDIR(STRDlR(O.X(T))«W(J) ) tW(J*l> ) 

TST  1 A 

10 

CALL  SETOIR (OfMAOOV (W ( j) ) tMAOOVlW(j) ) *X (I ) ) 

TST  1 9 

1 Q 

CALL  SET0IR(2.MA0()V(W(J)  ) ,MA00V(W(J) 

TST?0 

?.o 

1 

CALL  SETDIRCl,-l,*095<W|<j*l)) 

TST?  1 

21 

DO  2 1*1 tN 

rsT?? 

22 

? 

M (T ) *0 

tst;  i 

2i 

K*N.2 

TST?4 

24 

DO  3 1*1 ,K, 2 

TST  ?S 

?S 

3 

CALL  SETOlR •”! »-l »MAOOV (Ml f ♦?)  >«M<D  ) 

TST?* 

?* 

CALL  SETDlR(0tMAUOV(M<N-l) ) »MAD0V(M(1)) *AVSL) 

TST  ?7 

27 

RETURN 

TST2A 

2« 

0OO00000011 1 1111  11 12222222222333333333J**********5555SS5S55666666666<.7777777777R 
1 23*56789* 123*5674901 234567 A90 12 3*567 R9o j 23*567R9i'  1 2346678901 23*567R9fll  ?3*567flRrt 
C END 

t END 

• END 

END 

0000000001 1 11111  11 1222222222?333333333J**********556S555555h66666666«.77  777  77777A 
1 23* 567890 1 23*567 A90 1 23*567 A90 12 3*567 AYoi23*567R9 01 *3*56749 ni23*R67R9fl  1 23*66  7490 

F END 

ENOM 

END 

FMD 

)>)((( 


8 
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( 


CN 

c 

© 

© 

© 

© 


A CORY  OF  THE  CONTROL  CARD  FCH  i’HE  NEXT  OECK  FOLLOWS 


TST4 

min 

TST4 

C 

c 
c 
c 


DEMONSTRATION  of  OPTION  3 


RTS  4 1 


END 

function 


NIJ|  STRILNKRtLNKH) 


TST**1 in 
TS7**H1 

NULSTR»|  1ST (9)  TST«*11? 

IF  IIOlCONTlLKKPn-2)  1,2,1  TST**U1 

2 CALL  SETlNOI?*NULSTR*NLLSTR,NULSTR»  TST**1 U 

RETURN  TST**U5 

0000000001111  111  1 1 12222222222333333333J4444444444'35kiS‘>'>5‘jSS644666AA447  77777777  7R 
l?34567B90l234567B90I23*567A90l234567R9(Ji234567n901<'i454799niR34SA7R991?3A6A7o9n 
ENO 

FNO 

SUBPOUT fNF  RCELL(CELL)  lw  0 0 

C iw  o in 

COMMON  AVSL  iw  0 20 

call  SFTTNnl-l*-l*CELL*lAKLIAVSL))  1W0  10 

CALL  SETOlR<-l»CELL*-J *AVSL>  ' IW  0 40 

CALL  SFTINOl-l*-l*0*CELU  IW  0 SO 

RETURN  1M  0 A0 

0000000001  111  11111  12222222222333333333-i4444444444;>S'»B(*S55B566466AA646777  77T7777H 
12345678901234567(190 1234567R901234567R901234S67B901R14567'»901?34SA7B9ni?14SA7»Qo 
1 0 END 

)))((( 


c 


A COPY  OF  THE  CONTROL  CARO  FCR  THE  NEXT  OECK  FOLLOWS  ... 


TST71 

mm 

TSTTl 
C 
C 
C 


DEMONSTRATION  of  OPTION  4 


c 

c 

c 


END 

SUBROUTINE  RCELL (CELL) 

HR 

A 

A 

MW 

* 

lo 

COMMON  AVSL 

HR 

A 

20 

CALL  SFTINO«-l *-l*CELL*LNKL (AVSL) ) 

RR 

A 

*i» 

CALL  SET0TR1"1*CELL*-1»AVSL) 

MR 

A 

40 

call  SETTNOl-l.-1.0*CELL) 

MM 

A 

SO 

RETURN 

HR 

A 

A0 

0000000001 1111111 1 1222222222233333333334444444444bSbs5'i5SSS6444444444777HH  6 7q 
l?34567890l234567R9012345678901234567«901?14567«9ni214567R9ni234SA7BOni?HH  4 Ho 

1 0 ENO  MH  A 90 

FUNCTION  TERMUiB)  HH  7 n 

PRINT  91*A*B  MM  7 10 

91  FoRMATI2X*120I1H4)/5X*26HTErM  CALLFO  WITH  AbOIJMPnTs  (oCTAL)HM  7 20 

1 10Xip020/SX*20HNO  ACTION  TAKEN  /2XM?0<|H«I)  MR  7 10 

RETURN  MM  7 40 

000000000nnnnil22222222223333333333«444444444t>SS9S5‘>S5S6646464Af>,4777MH  7 f3A 

1 2345678901234567890 1234567R901 2 J45A 7990 1 234567R90 1 2l4567M9ni 234SA7R901 ?MH  7 I4n 
ENO  MM  7 ISO 

FNO  MB  7 160 

S END  HR  7 170 

1 ENO  RH  7 l«0 
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SAMPLE  OUTPUT 


ThF.  OfcC.KS  THAI  ^ 1 'L I 1 • y I.  wF.rttl  V TO  IMOICATF  WHAT  TDSPON  HOES 

ANO  ARK  AO T TO  i-p  CH. rilunijr  AS  ACfJAL  PR<lfiPA*'S* 

A COPY  nr 

THF  ru\Tr>OL  rARi-  y,\u  fMp  fp*St  .in*  follows  • , 

1 Vi  1 

THP  ALRHampRjC  tin  l)  f ■ • CQi  S,  1 -?  <lll.  OK  REPRODUCED  ON  AH 
PRINTED  oijatmEo  .jut  OUT  IN  CDl.s,  71-74, 

THE  M0--7PJ0  Or-TT  (m  COL'I^m  * T <MU  l C A TF  $ THAT  THF.  ORIGINAL 
IOENT  IF  Ir  A T Ton  HELD  fs  To  hK  PpInTFO  UNDFp  THE  NFW  FIELD* 


THF  PH  iGPA  1 PFCnONf/hS  ANY  [ FGAI  t\h  CARO  AS  A SURWfHJTTNF 
TFOM  T N a TnP  « 


PRU'iHAM  TF  ST  (OUTPUT,  TNPLTfTAOFb*TNPUTiTAPF6*nilTPUTf  TAPF^O) 
r 
C 
C 

OEMftA'S  TPaT  TOF  c*-  OPTION-  ] 

C 

c 

r 

FMIJ 


0 

0 

0 

10 

0 

20 

0 

30 

0 

40 

0 

50 

0 

60 

0 

70 

0 

80 

0 

90 

0 

100 

0 

no 

0 

120 

0 

130 

0 

140 

0 

150 

0 

160 

NEW 

ID. 

1W 

ft 

0 

1W 

ft 

10 

1W 

0 

20 

1W 

0 

30 

1W 

0 

40 

lw 

0 

50 

1W 

0 

60 

lw 

0 

70 

lw 

0 

80 

OLD  TD. 
5TS  A 0 


NEW  IO.  OLD  TO. 


Pi  IMP  T T OK  TE^(A,h) 

PR  I mT  HI  . At  4 

91  POpMAT (^<.1?»MlH«)/sxf?6HTFRM  CALLED  WtTH  ARGUMENTS 

1 1 ''Kf?CV0/S*«?nHNC  ACT T ON  TAKEN  /?« * 120 ( 1M«) ) 

no  1 T * 1 ♦ 1 0 C 

ja?«i«l 

CALL  QTOO?R (STkuM (STHIHP to** ( 1 ) ) «w  < J) ) t w < J*] I ) 

CALL  ^FTDlRf  M.lOu  HWTj)  ) iMAOOv  ( W ( j)  ) « K ( I > ) 

CALL  <5PTOtP  IP,  MAO  )W  (w  ( J)  ) |V<AnOV  (H(  |)),M|J)) 

1 CALI  CFTI1TR<»1'-|«4''«S«*IJ*1M 
DO  ? T s | $ * 

2 m ( M *n 
K*N-2 

DO  3 1*1 tK.P  » 

3 Caij  GETDIJ-  (-i  f-i  .maVvIv(T42|  | fMlIM 
rF  Tiiom 

nnOOOOOOOl  111111111  W22222223333311J  J3444444A4*4b555b595554664666466777iw 
12145670*7  UJ>14SFi7R9  ' l?34S^7HR.  i2i4H6  7wooi234567H9n1?34i5A70901?3457,7fl9012lW 

1W 

END1W 


1W 

lw 

(OCTAL) 1W 
1W 

lw 

lw 

lw 

1W 

1W 

lw 

1W 

lw 

lw 

lw 

1W 
1W 


0 


10 

20 

30 

40 

50 

60 

70 

60 

90 


100 

110 


120 

130 

140 

150 

160 

170 

100 

.19) 


pTS  1 0 

?T$  1 1 

2TS  1 2 

2TS  1 3 

?TS  2 4 

2TS  2 5 

2TS  2 6 

2TS  * 7 

?TS  ? 8 

2TS  ? 9 

2TS  2 10 
2TS  2 11 
2TS  ? 12 
2TS  ? 13 
?TS  2 14 
2TS  2 16 
77777770 
14567090 
END 


10 


EDUCOM 


( 


( .■ 

\ 
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( 


to 

CNJ 

o 

o 

o 

o 

o 


9ftl 


FUN-:?  T0»'  vjrn.L  ( < ) 

COMMON  WSL 
MjL'-KO  ( \VS\.  ) 

TFCM  1*^*1 
P^TMT  4-M 

ST0U 

IF  (in  (r>  T ( * ))  - l ) * *4  * 3 

r a ii  ? « a i s r ( r • i .«  t ( 1 ♦ n ) 
r m i <;F  T ■ r »/ 1 - 1 « - 1 • i < Cn< I (v) ) • AVSi  ) 
r A|J.  «;  T *•  T ■ :'U  n « *M 
r ALL  * *+  ) ) 

.ijrFi  l =M 

pf  T'.'P* 

pnw  ( 1 Hi  • 5 * • V-sMl  fsT  M*  AVMl.All.K  B^ACF  FX^A'lSlFH  - PROGRAM  TF^M 
lU'AfFn  ) 


1234567*9 
R E 
C 5 

MJ 


• 1 -5  744*7*  i 

m 

p 

FF 


NFW  in. 

nun 

TO 

• 

lw 

3 

0 

?TS 

3 

0 

1W 

9 

10 

? T 5 

*) 

1 

1 W 

2 

?0 

?TS 

1 

2 

1W 

? 

30 

?rs 

1 

3 

1W 

2 

4ft 

2™ 

1 

4 

1W 

2 

5ft 

?TS 

1 

5 

1W 

2 

60 

?TS 

1 

6 

1W 

2 

7ft 

?TS 

1 

7 

1W 

2 

A0 

?rs 

3 

A 

\W 

2 

90 

•sTS 

3 

9 

1W 

•5 

too 

2TS 

7 

1 0 

1* 

9 

no 

2TS 

7 

11 

9 

120 

?TS 

1 

\? 

1W 

9 

13ft 

>T5 

3 

13 

1W 

9 

140 

?TS 

7 

14 

7 1 W 

•5 

15ft 

7777*775 

?IW 

9 

160 

14567^0 

lw 

1W 

1W 

1W 

]W 


E 

F*'D 

AO  o 000ft  001 1 n 111  n 33.UJ  34444444444 

1234567*9,  1*5  3454  7*  *(  1 > H‘>4  7M9'']?7444f*>90lV34S*7r«9i.  1 ?34S*7*9ftl ?74547A9ftl?l W 


FK 13 
( 


fc,  :*7 


1* 
1W 
FN1W 
1W 


17ft 

1*0 

190 

?00 

210 

??0 

?30 

*40 

?50 

?60 

270 


77777775 

74567590 


C 


A Cnor  hf  T‘<f  r.»-*T«^iL  fa*')  Fry>  T»4t  mK*T  OFrK  Fni  Lows  *•» 

TCQ  0 


ft 

10 

?0 

30 

40 


r 

r 

c 

r 

r 

c 


n£M(V<S  fp  /*  T 1 0»  CF  Of'  1 l"’  2 


F*»|) 


Fi'mCTTOA 
PPlVT  1 
FnW  .AT  ( 3nH  *► 
CALI.  fktT 
dc  T' 


F 

FM  j 


/mu..,-*) 


Ff;wC  .,f.,  To  vI'sTT  WAS  jftnK 


TS90 

ft 

TSQO 

10 

Tsqn 

20 

TS<*n 

30 

TS9n 

40 

Tson 

50 

TS90 

60 

TS90 

70 

rsqi 

0 

T991 

10 

T99, 

70 

TS91 

30 

TS91 

40 

rr<?9i 

50 

>TS9j 

50 

TS91 

70 

TS91 

B0 

TS91 

90 

C 
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F i • i t 'i  * r » ''(»*>* 

T5q? 

0 

0*)T»  T M * ‘ « ’ 

T995 

10 

1 ^U’M  f (,n  , | ^ | 1 \ CAlU^M  v|Ti  AO^'MF*^ 

(OTTAL 

) T<;q? 

?0 

1 

INt;  Ar.TtP^  TAKFm  /- V , 1 r>0  ( l^i>)  ) 

T9Q5 

30 

or  ti «!)'. 

T9Q5 

40 

l\r\  Trio''1 

T59? 

50 

1 s / tt  T ■ 1 

T59? 

40 

TALI.  CT  '<•!“  I ' T*  u I5T'»«ML'  ( 1 , * in  ) .si  J)  ) ,«  1 .J*  n ) 

T9q5 

70 

r /u  erf  m *v  { ■ , '.u  i *■'  i ■•  i.m  ) r*A  n#,v  i*Mji>qMin 

T5q? 

P0 

r/,u.  e P T.»f*^  ( >•*'%.).  •(*•!<  1 ) ) * * A W W ( M 1 ) ) « w 1 J ) ) 

T9q5 

9 0 

1 

r*LL  cFtnfm-i  4-i  is*  • i JU  n 

T59? 

1 00 

Ok  / Tsl p 

T*5Q5 

no 

? 

"Mis'  . * 

T59? 

1?0 

KsNV 

T5q? 

1 3o 

no  * Tsi  .M/ 

Tqq? 

140 

3 

C A 1. 1 5**'Tit  f • < -1  ,‘1U|>'‘  v f 

T5q? 

150 

r;-  Li.  err  u-)(  - , i\'>  wcM^^in  ;v(mu)).av3.j 

T99? 

140 

PP  T'  IM 

T59? 

170 

ftftOftOOOftOlll  11  1 1 U 1 7^.7? 5.V5^?J3.<  13  VU  n4  4A4444  4**4  55S555SS5S*444A44a44777TS9? 

1*0 

1 214587  0 9 M 4 5*  7*  < 1 1 ? U5*  ( "4\}l?  345* 7 1*  M * **54  7*  90  1 P3454  7990  1 ? T5Q*> 

190 

C 

rf«!J 

TSQ5 

?00 

1 

FI  o 

T^Q? 

?10 

• 

p»'l) 

??Q 

pm  n 

rqq? 

?30 

nnooooori')!  1 I ) ) 1 1 ll  \ ??.??>  33  133 ,3  J 4.34  44  4444‘4£*4''i5''iS5555S554s44*4444  77  7TS95 

?40 

1 234547  w*  1 5145  A 7g  « ■ P *«♦•>*  7*9'  1 2 1454  7«%  1 1 ^ 3454  7*9  *i  ? V*S  A 7 Mg  ')  1 5 1 45*  7 QQ  n 1 ?T  595 

?50 

p FN0T9Q? 

540 

TSq? 

?70 

tsq? 

5«0 

PMO 

TSq? 

590 

A Cr»P  1 Or  Tr<p  C1  r F*H  TMC.  <-|MT  MPfK  F,*U.«1*5 

T«T4 


n o 
o 10 
ft  ?o 
0 30 
n 40 


( 


r 

r 

r 

r 

OKMHUS  TP  a r I OA  ii'MI’" 

r 

r 

r 

r 

r »■,.) 


TST*0  0 
TCT40  10 
T5T40  ?0 
TST40  30 
TST40  40 
TST4O  50 
T5T40  *0 
TSTaO  70 
T5T40  80 
T5T40  90 


F 1 iV  T T 1 1 * * ill  5T*  (I, 

Ml  »L  ^T*)a|  T I ') 

TP  I f n (r'H  T ( 1 
? r.A|  l.  5FTT* 

ut  r ' 


k j ) ) -r ) 1 ♦ 1 

||  s I 1 ♦ * Ul  ST*  * 


.5  rm 


mu 

TST41 

TST41 

TST41 

TST41 

mu 


onnnnoo0*’  11  U 11  1 1 1 3 m3  U n4  4 4 444  4 4‘*4S^55SS5SP5*4*AA44A447  77m4l 

t 234-3^71^  1 5 145*7 ^ * « 1 ; 1 *♦*!*  r*  1"  1 ? 1*5*  /-g'*  1 ,»34S*7a  J015  3454  7^00  1 ?TST4 1 

F^n  T<5T4l 

FNH  TST41 


0 

10 

?0 

30 

40 

50 

40 

70 

RO 

90 


( 


12 
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000 


( 


EO 

CNJ 

o 

o 

o 

o 

o 


siHxnnrT'r  T5T42 

r TBT42 

v/c  l tbt42 

rau  r fji  <-],.).«  m.i,  *1  Nr  1 (fl\/SU)  TST42 

f *Ll  5P  r ) T ^ t • | »n-  f.i  • • ! 1 a iisi. ) T^T4? 

rALI  *rT|  Ji' 1/  tri?|.L)  T5T42 

Wh'J*  T5T42 


Oononno^OMUMim  13 1 3 3 .U4444  44  44  44^5555555*566446664667  77  TST  42 

1 ? 14  567 1 ? u yf>  7*  . .p  -Uir  7*9  M 2 1 4 54  / 1 9 0 1 ? 14567 *9 01  ?14567«90  1 P14567B90  1 2TST42 


1 0 F * l) 


isi42 


0 

10 

20 

30 

40 

50 

60 

70 

B0 

90 


A Cnry  nr  imp  (\,  r*OL  * Au,l  FOP  THt  NFxT  \)FC K FOLL^S  ... 
TST71 


ft  0 
0 10 
o 20 

0 30 
0 40 


r 

T5T7 

0 

r 

T5T7 

10 

r 

T5T7 

20 

nF.un” SlK^Tio*  %»*> T 1 »•  4 

T5T7 

30 

r 

T5T7 

40 

r 

TST7 

50 

r 

TST7 

60 

F*  ) 

TST? 

70 

«;« iK->oi  i T T MF  1 U <•..*  l L 1 

r ai  i.  *r  r Pjr  i.i  f . i %r?LLf l n<|  ( avSlM 
r^LL  4F  fHT  W (.  1 tTF  lI  ch'i/SL) 
f-A|  I s**TTMr  (-1,-1  •rt,CK|  I ) 
pp  T"0* 


T5T7 
T5T7 
TST? 
TST7 
T5T7 
TST7 
TBT  7 

ftftftOOOOftCl  11  11  1 1 1 1 1 V????????333  33H3.il4444444  44  475555555556666666666777T5T7 
1214567*9  l ?i4567*-  pi  4 >47*9*  1214547  <in\ 21454 7*9 ul ?34547*OOl?14S67B90l2T5T7 
1 <»  F"<J  TsT7 


ft 

10 

20 

30 

*0 

50 

60 

70 

«0 

90 


Pl  i*i<"  f T 0 4 Tt.u  .1  ( A , u ) 1ST 7 

pp  T 'T  n . ..  ,M,  T9T7 

91  topMAT \£i , | St  ( 1M«) /*x,?6HTFPM  CAll/P  w-TT*  aroiimEmtS  PCT4L)T5T7 

1 1 r*vt?  ;v« /*<•:»  ACTTON  T4KFN  /2)f  • 1 ?ft  (1 H# ) ) T5T7 

UFT'iP-1  T5T7 


on  000ft  ft  no  1 n 1 1 1 1 1 1 1 ?222222?2?3J  J131HJ  < v*444444  444555555S5554646646466777T5T7 
1214567*9  *pi45*7>*  1 ?3**  7*  *'  1 214  54  7*90  1 234567H9  *,  1 214567PQ0 1 ? 1456 7590 12T5T7 


FN"  T5T  7 

FMn  T5T7 

% t-o  T5T7 

1 >Ml  T5T7 


0 

10 

20 

30 

40 

50 

60 

70 

B0 

90 

100 


i h r. 


*•1  ► n .*i 


c 
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( 

COST  ESTIMATE 

Based  on  production  runs  for  the  CDC  6400,  IDSEQN  uses  approxi- 
mately 60  seconds  of  CP  time  and  60  seconds  of  PP  time  for  2500 
cards  of  input  data.  The  CP  time  can  be  linearly  extrapolated  for 
greater  or  lesser  amounts. 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
5.219  seconds  for  central-processor  time  and  19.985  seconds  for 
peripheral-processor  time  with  a memory  useage  of  43,000  words. 
Chargeable  computer  time  was  $1.31. 

Charge  to  user  s computer  time  + postage  and  handling  + network 

overhead 

= $1.31  + $15.00  + network  overhead 
= $16.31  + network  overhead 


CONTENTS— IDSEQN 


pages 

1 Identification  § Abstract 

3-6  User  Instructions 

7-13  I/O 

15  Cost — Contents 
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DESCRIPTIVE  TITLE 


Information-Oriented  Language — A General 
ized  Information  and  Retrieval  System 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


INFOL 

Vogelback  Computing  Center, 
Northwestern  University 


Dr.  Jacques  Vallee, 

Control  Data  Corporation 

Robert  Chalice 

Department  of  Industrial  Engineering*, 
Northwestern  University  (CDC  6400  version) 


LANGUAGE 


CDC  FORTRAN  IV 


COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 

ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 

(%  Evanston,  111.  60201 
j Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT;  ! 

INFOL  (Information-Oriented  Language)  is  a generalized  information 
storage  and  retrieval  system  that  permits  the  user  to  extract  se- 
lected pieces  of  information  from  a file,  presented  quickly  and 
conveniently  in  their  original  form. 

The  INFOL  language,  a subset  of  English,  was  designed  to  be  learned 
and  used  easily  by  those  without  a programming  background  or  a 
knowledge  of  computers. 

INFOL  is  a free-field  language,  thus  eliminating  the  requirement 
for  any  part  of  the  language  to  appear  in  specific  columns  of  a 
punched  card.  Although  punched  cards  are  used,  the  concept  of 
cards  as  unit  records  is  generally  avoided.  The  concept  of  an 
information  field,  implying  limited  word  size,  has  been  eliminated 
in  INFOL;  the  user  need  not  be  concerned  about  how  many  characters 
to  assign  any  piece  of  information.  All  information  used  as  input 
is  treated  as  a variable—length,  but  continuous,  string  of  charac- 
ters . The  output  may  be  a printed  report  or  it  may  be  a punched- 
card  deck  to  be  used  as  input  for  another  computer  application. 
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INFOL  includes  several  basic  information-retrieval  operations.  It 
first  allows  the  user  to  store  (and  later  to  modify)  quantities 
of  data.  The  system  requires  no  input  commands;  files  of  infor- 
mation are  established  by  the  user  with  a single  control  word, 
followed  by  data  descriptions  and  the  data.  INFOL  also  facili- 
tates the  selection  and  retrieval  of  information  from  the  files 
& according  to  specific  requirements  (retrieval  criteria).  The  com- 

prehensive examination  (interrogation)  of  stored  data,  based  on 
efficient  retrieval  criteria,  is  the  heart  of  the  INFOL  system. 


' REFERENCES 

INFOL  for  the  CDC  6400  is  based  on  INFOL  as  developed  by  the 
L Control  Data  Corporation  for  the  CDC  3600/3800  computer.  North- 

western University  gratefully  acknowledges  CDC’s  support  in  per- 
mitting it  to  utilize  INFOL  as  the  basis  for  the  6400  version  and 
for  permission  to  use  the  INFOL  reference  manual  number  60170300 
to  produce  its  own  manual,  "INFOL  for  the  CDC  6400-^-Information 
Storage  and  Retrieval  System"  (Nov.  1968).  Support  was  also  given 
by  the  U.S.  Air  Force  Office  of  Scientific  Research:  "Man-Machine 

Interaction  in  Information  Retrieval  Systems." 
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USER  INSTRUCTIONS 

Since  the  INFOL  system  is  both  a language  and  a processing  system, 
it  is  necessary  for  prospective  users  to  obtain  the  INFOL  manual.  1 
This  document  contains  all  instructions  for  preparing  and  submit- 
ting input  to  the  system  as  well  as  detailed  explanations  and 
descriptions  regarding  optional  processing  features. 

The  following  pages  provide  a small  amount  of  information  about 
the  system,  its  general  operation,  and  some  salient  definitions. 

Terminology 

The  file  is  the  largest  information  unit  handled  by  INFOL , . dealing 
with  one  subject.  A file  is  made  up  of  elements , consisting  of 
data  items  bearing  on  a single  subject.  Thus,  an  employee  file 
would  consist  of  a group  of  elements  (item  lists),  each  element 
representing  one  employee.  An  item  description  defines  each  item; 
although  usually  short,  the  description  may  be  any  length.  Ele- 
ments are  of  variable  length,  depending  on  the  items. 

The  concept  of  a multiple  item  is  a powerful  feature  of  INFOL  and 
should  be  considered  by  the  user  when  defining  items.  A multiple 
item  comprises  several  subitems  . The  user  need  not  specify  a max- 
imum number  of  subitems,  or  how  many  characters  are  to  be  reserved 
for  each  subitem.  (Multiple  items  are  more  fully  explained  in  the 
INFOL  manual.) 

Initially,  when  item  descriptions  are  listed,  they  are  followed  by 
their  item  numbers.  For  all  other  steps,  such  as  when  actual  item 
values  are  entered  (in  the  information  column) , item  descriptions 
are  not  required.  Item  numbers  are  always  necessary  and  must  pre- 
cede all  item  data,  except  item  descriptions. 

Character  Set 

The  INFOL  character  set  is  essentially  the  standard  BCD  code,  with 
three  characters  reserved  for  special  use  by  INFOL:  the  asterisk 

and  the  left  and  right  parentheses.  The  asterisk  is  used  exclu- 
sively as  a separator  by  INFOL;  any  other  use  is  prohibited.  Pa- 
rentheses have  a special  application  in  INFOL,  where  logical  sets 
of  retrieval  criteria  are  expressed.  However,  normal  use  of  paren 
theses  is  permitted  in  comparatively  long  character  strings,  such 
as  abstracts,  where  it  is  unlikely  that  a complex  criterion  would 
be  applied. 
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Main  Phases  of  INFOL 

The  four  main  phases  of  INFOL  are  identified  by  the  control  words 
ESTABLISHMENT,  INTERROGATION,  UPDATE,  and  REVISION.  After  the 
INFOL  card,  the  first  text  encountered  by  the  system  when  it  scans 
the  input  must  be  one  of  these  control  words . Anything  else  will 
cause  an  immediate  termination  of  the  run. 

Establishment  Phase 

The  file  is  created  in  this  phase.  The  items  are  identified  by 
item  descriptions;  category,  type,  and  certain  other  item  data  are 
entered.  Finally,  the  information  mass  that  makes  up  the  file  is 
entered  and  processed.  The  Establishment  Phase  is  functionally 
separate  from  other  phases.  (For  instance,  it  is  not  possible 
to  interrogate  a file  while  it  is  being  established.) 

Interrogation  Phase 

This  key  phase  involves  two  functions:  retrieval  criteria  and 

extractions.  The  user  specifies  conditions  (criteria)  to  be  ap- 
plied to  item  values  in  the  element.  If  the  criteria  are  satis- 
fied, items  will  be  extracted  according  to  specifications. 

Update  Phase 

Changes  to  the  elements  in  the  file  are  made  in  the  Update  Phase. 
Updates  are  made  to  a particular  element;  the  element  may  be  modi- 
fied or  removed,  or  a new  element  may  be  entered  into  the  file. 

Revision  Phase 

Items  of  information  may  be  added  to  an  element,  over  and  above 
those  already  defined  and  established.  Before  this  kind  of  up- 
dating can  be  done,  a Revision  pass  is  necessary  to  modify  the 
file  structure.  A Revision  pass  may  also  redefine  validation  cri- 
teria, item  descriptions,  or  codes.  Revision  is  also  functionally 
separate  from  other  phases  of  INFOL. 


REFERENCES 

1.  "INFOL  for  the  CDC  6400 — Information  Storage  and  Retrieval 

System,"  Ref.  Manual,  Northwestern  Univ  . Vogelback  Computing 
Ctr.  (revised  Nov.  1968). 
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SAMPLE  INPUT 


M’nWWP**’'"1"’0'’*'  ""’°L 

Lf-0. 

InECL.M 
establishment 
ITfM  DESCRIPTIONS  26 
BIOPSY  NO. 

CLTKIC  NO.  *2* 

DATE  RECIEVER  *1# 

BIOPSY  DATE 

NAME  OF  PATIENT  #k# 

SEK 

ABE  *7* 

RACE  *8* 

OOCTOR  •S* 

BIOPST  SITE  •jo* 

BIOPSY  SITE  ICOOE)  *n« 

DURATION  OE  LESION  *l2# 

CLTMCAL  HISTORY  ill* 

CLTMCAL  OESCBIPTfOA  *U* 

CLTMCAL  DIAGNOSIS  *15* 

CLIMCAL  OlAONOSIS  ICODEI  •16* 

HISTOPATH  DEScRtRTICN  *17* 

HISTOPATH  OlAONOSIS  *18* 

HISTOPATH  OlAONOSIS  (CODE)  *l9* 

HISTOPATH  COMMENT  *20* 

HTSTOPATHOLOOTST  *21* 

SPECIAL  STAINS  *22* 

RECL'TS  *23* 

TEACHING  SLIOE  *2*# 

ABE  INUM  EORHJ  *2S* 

DURATION  (NlIM  FORM)  *26# 

cateooRy-type 

•!•  UNARY  NUMERIC 
•9*  UNARY  NUMERIC 
UNARY  DATE 
•A*  UNARY  OATE 
*M  UNARY  ALPHANUMERIC 
•A*  UNARY  CODED 
•?•  UNARY  ALPHANUMERIC 
•A*  UNARY  CODED 
•Q«  UNARY  ALPHANUMERIC 
•10*  UNARY  ALPHANUMERIC 
UNARY  ALPHANUMERIC 
•12*  UNARY  ALPHANUMERIC 
•is*  UNARY  ALPHANUMERIC 

• U«  UuARY  ALpHANUMEPIC 
•JB«  UNARY  ALPHANUMERIC 
•j  6*  UNARY  NUMERIC 

• JT*  UNARY  ALPHANUMERIC 

•IB*  UNARY  alphanumeric 
•\R«  UNARY  NUMERIC 
•PO*  UNARY  ALPHANUMERIC 
•21*  UNARY  A|  PHANUMERIC 
•22*  UNARY  ALPHANUMERIC 
•23*  UNARY  ALPHANUMERIC 
•24*  UNARY  ALPHANUMERIC 
•2S*  MULTIPLE  NUMERIC 
•26*  MULTIPLE  NIIMfRIC 
COOES 

•A*  MNEMONIC  M MALE*E  FEMALE* 

•P*  MNEMONIC  M WHITE*N  NEGRO*  0 ORIENTAL* 

• 

VALIDATIONS 
*.>•  INTEGER 

•s*  alphabetic 
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INITIAL  input  * 

390  Ton  <?36«7  *3*  H-30-69  R-27-A4  »-<*  Puli  hqiint  **•  « <*7«  m ju 

3Q0  * W *9*  SmITh  *m*  WIGHT  Hi  MO  *11*  p49lw  *1?<*  ■>  Y-y,,  »17*  OUTfSrtNT  I 

390  FsION  loltUO  WITHOUT  T«AU<A  TWO  YRAwS  AG'>,  ASTMP  T'V«a  If  r,  *14*  A TloFr-M 

390  ILLIMFTEB  NCUULAR  LfcSjON  WITH  A V^PPlIOA  S'WEACE.  - YPF'»PTr,MFMTFH,  •!<;•  .,F 

390  PmaTOFIPRoma  *10*  2*60  *)7*  TwpwF  TS  mOi»h*'aTE  hvp^i>kFoaTo«;ts  and  twoi-r, 

390  IIUAW  ACANTHOSIS.  within  THE  nEW^IS  time  a 0 1 E s A Sfo  a w A T t OKJ  of  ooli  „|,K«)  A M 

390  0 YOUnG  FTRRdmLaSTS  FOLLOWING  A SOMEWHAT  ha'aM-EI.  VESICM|.»W  ARRANGE  “F'lT , 

390  AT  IMF  PFPlHhfHY  ONE  SEES  TRAPPING  of  COU  A>Fy.  *14*  OF.imATOE  T9W0MA  0l«J 

390  • 2*60  *?i*  WAC  *22*  PAS.  C0|  OlUAL  IRON  VS*  S7*0*0 

390  *0*  *26*  ?*0*0*0** 

390 


• 1*  7*2290*3*  7/7/6P  *S*  HO  OG  *6*  m *7*  <2  *M*  H *9*  Ga  *10*  UPPER  AMUR 
MFN*I1*  378*  *12*  YEARS  *17*  MULTIPLE  PTG'E'iTE.n  I.eSTOwS  on  noUV.  *14*  7 

TO  Smm  S 

HAPF.O  PTGmEKTFO  LESIONS.  *IS*  INTPADFPMaL  UEVI  *16*  7TS«  *17*  THE  E »M 
OFRMIS  SHOWS  some,  ELONGATION  OL  the  WETF  •’  t'*GE  S ALTHOUGH  TM  OFNFWAL  IT  T 
S THImNEO,  WITHIN  The  UPPER  PORTION  |)E  1H*  i.'Fi/m|S  PA9T  Iml.  API  V WITHIN  TH 
F DERMAL  PAPILLAE  One  SEES  SHEETS  OE  CEIL1'  »MlCH  APE  EPTTHF  II.OIO  TM  CuAP 
AFTER,  some  )F  THESF  CELLS  ARE  PTGMENTEO.  these  SHEETS  fuTfno  OFF PLY  TNT 
0 Thf  OERmIS  ANO  IN  this  AREA  A WORE  SPTNul.E  SHAPFI.l  OHLl  PE’FOOM|NATFS,  S 
UPERFTCALI.V  THE.BE  IS  CONSIOERAULE  TELANGIECTASIA  ANO  A FFW  SCATTEWEO  r,lA 

nt  cfils.  there  was  no  evIoencl  of  dfrmal  invasion. 

• 18*  ciPTNOl-E  AND  tP I TrtE  U.OID  CtLl  NFViJS.  Comment-  yUl*  I EsTom  Ts  aL«jO 
CALLEO  lUvEMt.E  melanoma.  *10*  1323  *21*  *AC  *25*  T?*n* 

0*0*  *24*  2«p*0*0** 

interrogations 
RETRIEVAL  CRTTEoTA  I 
•1*  EO  63*890 
EXTRACTIONS  1 

•I*  report 

•7*  REPORT 
•S*  REPORT 
•l*«  REPORT 
•IS*  REPORT 
RFtRTEVAL  criteria  2 


7A2290 

742290 

742290 

742290 

742290 

7A22R( 

742290 

742290 

*42290 

742290 

742290 

742290 

742290 


RETRIEVAL  CRITERIA  6 
•7*  GT  JAN  1 .1964 
*10*  EO  TRUNK 
•2M  IT  40 
•17*  EO  HISIToCYTfS 
EXTRACTIONS  6 
REPORT  ALL 

RETRIEVAL  COTTFOTA  7 
EO  M 

EXTRACTIONS  7 TABULAR 

•1*  rfport 

REPORT 
•A*  RFPORT 
•7*  RFPORT 
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5 COST  ESTIMATE 

o 

° For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
g 16.216  seconds  for  central-processor  time  and  51.212  seconds  for 
o peripheral-processor  time  with  a memory  useage  of  110,000  words. 
Chargeable  computer  time  $4.18. 

Charge  to  user  ■ computer  time  + postage  and  handling  + network 

overhead 

■ $4.18  + $15.00  + network  overhead 
= $19.18  + network  overhead 


CONTENTS— INF0L 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION (S) 

LANGUAGE 


Linear  Programming 

LINPROG  NUCC120 

Vogelback  Computing  Center, 
Northwestern  University 

School  of  Business, 
Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 

Tel.  : (312)  492-3682 

*•  .* 

FUNCTIONAL  ABSTRACT 


LINPROG  will  solve  any  linear-programming  problem  with  a maximum  of 
125  variables  and  75  constraint  equations.  It  utilizes  the  original 
(two-phase)  simplex  method  for  solving  linear-programming  problems 
and  uses  a minimizing  objective  function.  To  solve  a maximizing 
problem,  the  signs  on  the  objective  function  coefficients  must  be 
reversed  before  usage. 


c 
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USER  INSTRUCTIONS 


Description  of  Input  Data 


The  input  to  the  program  consists  of  three  types  of  data. 

1.  a parameter  card 

2.  a specification  of  the  initial  basis 

3.  a set  of  matrix  elements 


Before  keypunching  the  data  onto  cards,  it  is  necessary  to  put 
the  original  problem  into  standard  form.  For  example,  starting 
with  a set  of  constraints  and  an  objective  function  to  be  minimized, 
one  must  perform  the  following  operations— 

1.  make  all  righthand  sides  of  the  constraint  expressions  (the 
B values  or  requirements  vector)  positive  or  zero 

2.  convert  all  inequalities  to  equalities  by  use  of  +1  or  -1  slack 
variables 

3.  put  the  objective  function  in  the  last  row  of  the  matrix 

4.  put  the  requirements  vector  or  B values  in  the  first  column  of 
the  matrix 

5.  place  all  other  elements,  including  slack  and  artificial  vari- 
ables, in  the  remaining  N-l  columns  of  the  matrix 

For  example,  if  the  original  problem  is 

Maximize  4Xi  - 8X2  + 3X3  + 12Xi»  - X5 

Subject  to  Xi  - 3X2  + 4X3  + 2X4  + IIX5  -10 

7Xi  + 2X2  + 5X4  - X5  > 4 

3X 1 - 5X2  + X3  + 4X4  + 2Xs  88  14 

when  put  into  standard  form  and  entered  properly  into  the  matrix 
(using  detached  coefficients)  will  appear  as  follows. 


Col. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Row 

Values 

Xi 

X2 

X3 

X4 

Xs 

Xs 

X? 

Xs 

X9 

1 

10 

-1 

3 

-4 

-2 

-11 

1 

2 

4 

7 

2 

5 

-1 

-1 

1 

3 

14 

3 

-5 

1 

4 

2 

1 

4 

-4 

8 

-3 

-12 

1 

Matrix 

Elements 


Obj . Func . 
Row 
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When  the  matrix  has  been  laid  out,  the  input-data  cards  are  pre- 
pared as  follows.  First,  the  parameter  card  consists  of  the  inte- 
gers M and  N,  each  3 digits,  where  M is  the  number  of  rows  in  the 
matrix  (<_76)  and  N is  the  number  of  columns  in  the  matrix  ( <_1 26) . 

In  this  example,  the  4X10  matrix  would  appear  on  the  parameter  card 
starting  in  Col,  1 as  follows. 


Second,  following  the  parameter  card  will  be  a series  of  cards  that 
will  define  the  initial  basis  and  specify  the  artificial  variables, 
if  any.  Each  element  in  the  identity  matrix  is  specified  by  row 
(3  digits  that  start  in  card  Col.  1),  matrix  column  number  (3  digits), 
and,  if  this  element  is  an  artificial  variable,  a 1 is  punched  in 
Col.  9 of  the  card.  So,  the  three  basis  cards  (in  any  order)  for 
our  problem  would  be 


Third,  all  nonzero  matrix  elements  are  punched,  one  per  card,  in 


this  format:  row  number  (3  digits,  which  start  in  Col.  1),  column 

number  (3  digits),  and  the  matrix  element  value  (F10.2  format). 

The  order  of  these  cards  is  not  important  but  for  one  exception: 
the  last  element  of  the  matrix  must  be  punched  whether  it  is  zero 
or  not  and  must  be  the  last  card  in  the  deck  of  input  data . In 
our  example,  some  of  the  cards  would  appear  as 


Description  of  Output 

The  program  will  provide  the  following  information — 

1.  a printout  of  the  initial  tableau  is  given.  The  data  in  this 
matrix  should  correspond  directly  to  the  linear-programming 
problem  offered  for  solution 


001008 

002009001 

003010001 


001001+10 

001002-1 

002002+7 

004003+8 

003010+1 

002007-1 

001004-4 


004010  0.  (last  element) 
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2.  the  variables  that  have  been  declared  artificial  are  listed 

3.  intermediate  output  is  given  for  each  iteration  in  the  form 

ITNO  5 IN  X (9)  OUT  S(3)  -Z  MIN  = 9.7856 

4.  a printout  of  the  final  tableau  is  given 

5.  if  a feasible  optimum  solution  has  been  found  for  the  problem 
represented  in  the  INITIAL  TABLEAU,  a summary  of  the  results 
will  be  printed  along  with  the  following  message 

OPTIMUM  FEASIBLE  SOLUTION  FOUND,  -ZMIN  = 2342.07 

Error  Indications 

If  the  problem  is  unfeasible,  either  one  of  the  following  two 
error  messages  will  appear 

SOLUTION  IS  UNBOUNDED 
or 

ARTIFICIAL  VARIABLES  CANNOT  BE  SUPPRESSED 


Li  mi tati ons 


The  program  is  able  to  handle 
tions.  Elements  are  read  in 
under  F12.4  format. 


125  variables  and  75  constraint  equa- 
under  F10.2  format  and  printed  out 


Multiple  Problems 

Any  number  of  problems  may  be  solved  sequentially  by  merely  stacking 
the  problem  data  decks. 


Job  Deck  Structure 

Job  Card 
LIBRARY (L INPROG) 

LGO . 

7-8-9  (EOR  card) 

Parameter  card 
Initial  basis  cards 

Set  of  matrix  elements  

6- 7-8-9  (EOI  card) 


(may  be  repeated  for  any  number 
of  problems) 
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SAMPLE  INPUT 


VL0RRtCMai^MftH«CM6U^00«  UNPROG 
LIBRARY(LINPROG) 

LGO. 

♦ END  OF  RECORD 
015024 
CO  101 5001 
C 0200  2 
0030C3 
^04004 
JC! 005 
006006 
007007 
008008 
C0C  009 
010010 
011011 
012012 
01301  300  1 
0 1 40 1 4C%  1 
001001+J10. 

CC!0 1 5 + *0 1 • 

00101 8-jO 1 • 

00 102  3+00 1 • 

00 1 0 2 4+00 1 • 

002001+800*00 
00200  2 + w'J  1 • 0C 
002 J 1 9+w24  *00 
00202 1 +v40. 00 
002023+w2j*00 
0 C 3 0 0 1 +800.00 
003003+^01 .00 
003020+024.00 
003022+^40.00 
003024+^20 .00 
CC40C 15000.00 
Cw4004+wv 1 .00 
DO4O 1 9+60  U .00 
00402 l+w7U. JO 
004023+040.00 
C0500 15000.00 
00  500  5+OU 1.00 
00502  0+60  J .00 
005022+070.00 
005024+t*40.UC 
0060011500. 

006006+001  • 

006019+180. 


002003  1. 

002005  1. 

003001  2. 

003002-1. 

003003  -1. 

003006  1. 

004001  1. 

004002-1. 

004003  -2. 

004007  1. 

005001  3. 

005002-2. 

005003  -3. 

005008  1. 

006002  -2. 

^06003  -1. 

008 

015024-040.00 
• END  OF  INFORMATION 
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SAMPLE  OUTPUT 


INITIAL  tanlcau 


\ 

I 

b 


\ 


9 


VA|  U*$ 

XI  1 ) 

xi  a> 

X(  3) 

XI  A) 

XI 

14) 

in.nOOO 

-1  .000 

2.0000 

1.0000 

0.0000 

X I 

1) 

4,n00n 

-1.0000 

1.0000 

0.0000 

1 .0000 

xt 

2) 

?.000A 

-1 .0000 

•1.0000 

0,0000 

0.0000 

xt 

3) 

t.rono 

-1 ,0000 

-2.0000 

l.nonn 

o.oooo 

X( 

4) 

i.rOOr 

-2,0000 

-J.0000 

0.0000 

1.0000 

*1 

S) 

lSflO.r.9^'' 

-2.0000 

-l.onoo 

0.0000 

O.ooon 

*1 

4) 

ison.roo* 

0.0000 

0.0000 

(1.0000 

o.noon 

* I 

7) 

AOn.rOOi' 

A.AOOO 

0.0000 

o.ooon 

0.0000 

XI 

*> 

AOO.r-K'' 

f ‘ • 0 0 0 0 

0.0000 

o.OOOO 

o.noon 

XI 

9) 

3n«00Cr 

0 . 0 0 0 (1 

1.0000 

>1.0000 

o.ooon 

XI 

10) 

120.00P*' 

A.00OO 

d.0000 

o.noon 

o.ooon 

XI 

11) 

iSn.OO-ir 

A,00n0 

o.nooo 

n.nooo 

n.0000 

X ( 

12) 

in.rooA 

a, on no 

d.oooo 

1.0000 

0.0000 

X I 

13) 

fcn.ron' 

f‘.00r0 

0,0000 

0.0000 

n.nooo 

•l 

n.nO(K 

• 

• 

< .oorn 

i 

>1.0000 

• 

• 

1.0000 

• 

• 

0.0000 

• 

• 

• 

x I <?A  J 
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m COST  ESTIMATE 

° For  the  job  listed  on  the  Sample  Input,  the  elapsed  computer  time 

o was  1.697  seconds  of  central-processor  time  and  12.885  seconds  of 

§ peripheral-processor  time  with  a memory  useage  of  60,200  words. 

Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum job  charge). 

Charge  to  user  * computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
* $16.00  + network  overhead 
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3-5  User  Instructions 
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11  Cost — Contents 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 


Multivariate  Analysis  of  Variance 

MANOVA  NUCC170 

Vogelback  Computing  Center, 
Northwestern  University 

Biometrics  Laboratory, 

University  of  Miami 

CDC  FORTRAN  IV 

CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

MANOVA  performs  univariate  and  multivariate  analyses  of  variance, 
of  covariance,  and  of  regression.  It  provides  an  exact  solution 
in  eithei  the  orthogonal  or  nonorthogonal  case.  Options  include 
single-  or  multiple-degree-of  freedom  contrasts  in  the  main  effects 
or  interactions,  transformations  of  variables,  and  orthogonal  poly- 
nomial contrasts  with  equally  or  unequally  spaced  points.  Reanal- 
yses may  be  done  with  different  criteria,  covariates,  contrasts, 
and  models. 


REFERENCES 

Bock,  R.D. , "Programming  Univariate  and  Multivariate  Analysis  of 
Variance,"  Technometrics  5,  95-117  (1963). 

Graybill,  F.A.,  An  Introduction  to  Linear  Statistical  Models  (McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  1961),  Vol.  1,  pp.  2 2 3--2  53 . 

Rao,  C.R.,  Advanced  Statistical  Methods  in  Biometric  Research  (John 
Wiley  § Sons,  Inc.,  New  York,  1952),  pp.  236—272. 

Roy,  S.N.,  Some  Aspects  of  Multivariate  Analysis  (John  Wiley  § Sons, 
Inc.,  New  York,  1957),  pp.  76-86. 
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5 USER  INSTRUCTIONS 

O 

o 

0 Preparation  of  Data 

o In  the  following  descriptions  of  cards,  when  capital  letters  are 
used  under  the  heading  Contents , those  actual  letters  should  be 
punched  in  the  columns  specified. 

The  program  expects  cards  in  the  following  sequence. 

Title  Cards 

Columns  Contents 

1-5  TITLE 

6-80  Title  to  be  printed  on  output  (any  alphnumeric  char- 

acters) 

(As  many  additional  title  cards  may  be  used  as  desired, 
each  with  the  letters  TITLE  punched  in  Cols.  1-5) 


Problem  Card 


Columns  Contents 


1-4  PROBLEM 


6-7 


8 


9 


10 

11 


Total  number  of  variables,  right- justified  (maximum 
40) . Any  number  of  these  may  be  used  as  criteria  or 
covariates  in  a given  analysis 

Number  of  factors  (maximum  8) . This  is  the  total  num- 
ber of  ways  of  classification.  Blocking  factors  are 
included,  as  are  replication  factors  if  they  are  main 
effects  in  the  design 

Blank:  standard  data-card  format 

The  level  codes  should  be  in  one-digit  fields,  begin- 
ning in  Col.  3,  and  the  variables  in  10  six-digit 
fields,  beginning  in  Col.  13 

If  variable  format  is  used,  this  column  shows  the  num- 
ber of  Variable- Format  Cards  to  be  read 


Blank:  program  will  identify  variables  on  output  by 
consecutive  numbers 
1:  variable  names  are  supplied 


Blank:  all  variables  are  used  as  criteria  in  the  in- 
itial analysis 

1:  a subset  of  the  variables  is  to  be  used  as  criter- 
ia. This  should  be  punched  if  some  of  the  variables 

are  covariates  , . , 
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Columns  Contents 

12  Blank:  standard  ordering  of  significance  tests.  This 
assumes  that  the  design  is  a complete  factorial  with 
a within-cells  error  term  and  that  only  tests  of  over- 
all main  effects  and  interactions  are  obtained.  This 
is  ordinarily  used  for  orthogonal  designs  where  the 
order  of  elimination  of  confounding  is  irrelevant. 

This  is  also  used  for  a one-cell  design — regression 
analysis,  canonical  correlation,  T2.  In  this  latter 
case,  there  should  be  only  one  contrast  card  indica- 
ting one  level 

1;  Significance-Test  Cards  are  read  in  to  specify  the 
model  and  the  effects  tested 

13  Blank:  residual  effect  is  not  to  be  tested 
1:  last  effect  on  Significance-Test  Cards  is  to  be 
obtained  as  residual  and  tested 

14  Blank:  correlations  between  observed  error  variables 
and  canonical  variables  not  to  be  printed 
1:  correlations  are  to  be  printed 

15  Blank:  input  data  located  on  cards 

4:  input  data  located  on  alternate  tape  (logical  tape  

4) . Only  the  data  cards  described  below  can  be  on  ( ^ 

tape  4.  The  Control  Cards  (including  this  one)  must 

still  be  on  cards 

16  Blank:  cell  means  are  to  be  printed 
1:  cell  means  are  not  to  be  printed 

17  Blank:  no  transformations  of  data 

1:  transformations  of  data  are  to  be  computed 

18  Blank:  reduced-model  matrix  is  not  to  be  printed 
1:  reduced-model  matrix  is  to  be  printed 

This  will  be  the  reduced  matrix  corresponding  to  the 
contrasts  specified  on  the  Contrast  Cards,  and  the 
effects  specified  on  the  Significance-Test  Cards 

19  Blank:  correlations  among  model  parameters  are  not  to 
be  printed 

1:  correlations  are  to  be  printed.  For  the  typical 
factorial  design  with  equal  numbers  of  observations 
in  the  cells,  this  matrix  will  be  orthogonal  across 
effects,  but  within  effects  there  will  be  correlations 
unless  single-degree-of-freedom  orthogonal  contrasts 
have  been  used 
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Columns  Contents 

20  Blank:  reduced-model  matrix  is  not  read  in 

1 : reduced-model  matrix  is  read  in  and  tested  accord- 
ing to  Significance- Test  Hards.  Column  12  must  con- 
tain a 1 punch  for  this  option.  The  Significance- Test 
Cards  are  necessary  to  specify  the  effect  names  and 
the  degrees  of  freedom  for  successive  effects 

21  Blank:  general  mean  is  included  first  in  model  and  is 

not  tested  . 

1:  general  mean  is  omitted  from  the  model  or  is  in- 
dicated on  the  Significance-Test  Card.  Column  12  must 
contain  a 1 punch  for  this  option 

Variable-Name  Cards  (optional) 

If  these  cards  are  included,  the  Problem  Card,  Col.  10,  should  con- 
tain a 1 punch. 


i 


\ 


i 

! 

\ 

I 

t 

► 


► 


Columns  Contents 

1-10  Name  of  first  variable  (any  alphanumeric  characters) 

11-20  Name  of  second  variable 


71-80  Name  of  eighth  variable.  Continue  on  as  many  addi- 
tional cards  as  necessary.  The  total  number  of  names 
must  equal  the  number  of  variables 

Variable-Subset  Cards  (optional) 

If  these  cards  are  included,  the  Problem  Card,  Col.  11,  should  con- 
tain a 1 punch. 

Columns  Contents 

1-2  Number  of  criteria  used  in  this  analysis,  right- justi- 

fied 

3-4  Number  of  covariates,  right- justified 

5—80  The  variables  can  be  thought  of  as  numbered  from  I 
to  V,  where  V is  the  total  number  of  variables.  In 
these  columns,  punch  the  variable  numbers  for  each  of 
the  criteria,  followed  by  the  variable  numbers  of  each 
of  the  covariates,  in  2-digit  fields.  If  there  are 
more  than  38  variables,  continue  the  variable  numbers 
on  another  card,  beginning  in  Cols.  1-2 

continued 
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Contrast  Cards 

A Contrast  Card  is  entered  for  every  factor  in  the  design.  The 
order  is  the  same  as  the  order  in  which  the  factor  codes  are  punched 
in  the  data  cards,  from  left  to  right.  For  example,  a Contrast 
Card  for  factor  A followed  by  a Contrast  Card  for  factor  B would 
indicate  that,  in  the  data  cards,  the  code  for  factor  A is  to  the 
left  of  that  for  factor  B. 

Several  types  of  contrasts  may  be  used,  depending  upon  the  type  of 
analysis  desired.  The  regular  contrasts  are  the  customary  devia- 
tions of  row  and  column  means  from  the  grand  mean  and  the  general- 
izations of  these  for  the  interaction  contrasts.  These  will  typ- 
ically be  used  when  only  the  overall  tests  of  significance  are  re- 
quired. 

When  single-degree-of- freedom  contrasts  are  desired  or  subgroup- 
ings of  degrees  of  freedom,  the  Special -Contrasts  Option  is  taken 
and  the  specific  contrasts  in  main  effects  to  be  tested  are  entered. 
Ordinarily  these  will  be  orthogonal  contrasts.  When  nonorthogonal 
contrasts  are  used,  the  ordering  of  the  single-degree-of -freedom 
contrasts  should  be  carefully  considered.  Interaction  contrasts 
may  also  be  tested,  and  these  are  interpreted  as  contrasts  in  con- 
trasts. For  example,  if  we  have  a contrast  in  factor  A cf  1—1 
and  a contrast  in  factor  B of  2 —1  —1,  the  interaction  contrast 
will  be  2 -1  -1  -2  1 1. 

Another  type  of  contrast  frequently  encountered  is  the  orthogonal 
polynomial  contrast.  Contrasts  may  be  computed  within  the  program 
either  for  the  case  of  equally  spaced  points  or  unequally  spaced 
points.  Only  the  metric  (a  set  of  numbers  that  indicates  the  spac- 
ing) is  required.  A typical  case  for  a 5-level  factor  might  be 
numbers  1, 2, 5, 10, 20. 

The  difference  contrasts  are  a useful  orthogonal  set.  They  have 
the  form 

11111 
-110  0 0 

-h  -l/z  1 0 0 

— V3  — Va  — l/a  1 0 

-lA  -lA  -lA  -lA  1 

They  should  always  be  used  for  nested  factors  with  unequal  group 
size . 
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cs  The  letter  specified  on  the  Contrast  Cards  is  used  to  construct 

g the  effect  names.  A single  letter  always  refers  to  a single  fac- 

tor, with  degrees  of  freedom  equal  to  the  number  of  levels  minus 
§ one.  Letters  in  combination  with  other  letters  always  refer  to 
° interactions  with  appropriate  degrees  of  freedom.  For  the  purpose 
of  referring  to  individual  degrees  of  freedom  or  groups  of  degrees 
of  freedom,  a partitioning  must  be  specified  and  the  degrees  of 
freedom  for  each  partition  indicated.  If  we  think  of  a matrix  of 
contrasts,  the  first  partition  refers  to  the  contrasts  at  the  top 
of  the  matrix  and  the  last  partition  refers  to  the  contrasts  at 
the  bottom.  All  the  degrees  of  freedom  in  a factormust  be  ac- 
counted for  in  the  partitions,  and  up  to  eight  partitions  may  be 
specified.  For  orthogonal  polynomial  contrasts,  the  first  parti- 
tion will  include  the  linear  effect,  and  later  partitions  will  in- 
clude the  higher  effects.  To  refer  to  a given  partition,  one  uses 
the  letter  identification  of  the  factor  in  combination  with  a digit 
to  indicate  the  number  of  the  partition.  For  example,  A5  indicates 
the  fifth  partition  of  the  factor  A.  Since  only  a single  letter 
is  used  to  identify  each  factor,  it  is  desirable  to  write  a more 
complete  description  of  the  factor  in  Cols.  61—80  of  the  Contrast 
Card  and  this  is  printed  on  the  output  listing. 


Columns  Contents 

1 Letter  indent if ication  of  factor  (any  letter  except  W) 

2 Blank:  regular  contrasts  (deviation  contrasts) 

1:  special  contrasts  (to  be  read  in  on  special  contrast 
cards  immediately  following  this  Contrast  Card) 

2:  orthogonal  polynomial  contrasts  (requires  metric 
to  be  read  in  on  Special  Contrast  Card  immediately 
following  this  Contrast  Card) 

3:  orthogonal  comparisions  of  level  i+1  minus  average 
of  previous  levels  (difference  contrasts) 

3-4  Number  of  levels  for  this  factor,  right- justified 

(maximum  20) 

5-20  Blank:  no  partition  of  this  factor 

If  the  factor  is  to  be  partitioned,  in  these  columns 
punch  the  degrees  of  freedom  for  each  partition  in 
2-digit  fields.  These  16  columns  allow  room  for  eight 
partitions  of  the  factor.  If  any  partitioning  is  done, 
all  degrees  of  freedom  must  be  accounted  for 

21-60  Blank;  level  codes  are  punched  in  data  cards  in  con- 
secutive order  beginning  with  1 

If  the  level  codes  are  not  in  consecutive  order  m 
the  data  cards,  in  these  columns  punch  the  level  codes 
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Columns 


Contents 


that  do  appear  in  the  data  cards,  in  2-digit  fields. 
These  40  columns  allow  room  for  20  levels  of  the  fac- 
tor . 


61—80  Name  of  this  factor  (any  alphanumeric  characters) 
Sped al -Contrast  Cards  (optional) 


These  must  immediately  follow  any  Contrast  Card  that  .contains  a 
1 or  2 punched  in  Col.  2. 


When  entering  the  special -contrast  matrix,  the  first  row 
to  give  weights  that  specify  how  other  factors  are  to  be 
over  the  given  factor.  These  weights  will  ordinarily  be 
an  experiment  in  which  the  population  contained  twice  as 
ues  of  level  1 as  of  level  2 for  a factor  A,  it  might  be 
to  use  the  weights  2 and  1.  In  averaging  a factor  B over 


is  used 
averaged 
1 . In 
many  val- 
des irable 
A,  twice 


as  much  weight  would  be  given  to  those  cells  in  which  B occurred 
with  Al  as  compared  to  B in  conjunction  with  A2. 


Columns 

1-80 


Contents 


For  special  contrasts  (signified  by  a 1 punch  in  Col. 
2 of  the  preceding  Contrast  Card) , these  cards  con- 
tain a square  matrix  with  as  many  rows  as  there  are 
levels  in  the  factor,  in  5-digit  fields.  The  first 
row  is  punched  in  the  first  Special-Contrast  ^ard  and 
gives  weighting  factors  that  are  ordinarily  1.  Each 
of  the  subsequent  rows  begins  on  a new  card  that  con- 
tains the  special  contrasts  desired  for  each  degree 
of  freedom;  they  must  sum  to  zero 


For  orthogonal  polynomials  (signified  by  a 2 punch  in 
Col.  2 of  the  preceding  Contrast  Card),  only  the  metric 
is  specified,  in  5-digit  fields 


Significance-Test  Cards  (optional) 


If  these  cards  are  included,  the  Problem  Card,  Col.  12,  should  con 
tain  a 1 punch. 


The  factors  are  indicated  by  the  letters  read  in  on  the  Contrast 
Cards.  If  A and  B are  factors,  A and  B designate  main  effects  and 
AB  designates  the  interaction  of  A and  B.  Higher-order  interac- 
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tions  are  indicated  in  the  same  way,  for  example,  ABC.  Order  is 
irrelevant  so  that  AB=BA.  Subeffects  are  indicated  as  Al,  A2 , A3 
for  up  to  eight  subeffects.  The  degrees  of  freedom  are  taken  from 
the  successive  partitions  in  the  Contrast  Cards.  If  Al  and  B2  are 
subeffects  A1B2  is  their  interaction. 

AWC  and  ABWC  indicate  that  the  effects  A and  AB  are  nested  within 
C.  AWBC  indicates  A nested  within  both  B and  C.  Subeffects  and 
their  interactions  may  be  used  as  the  nested  effect,  for  example, 
A1B2WC . AWB5C10  indicates  A nested  within  the  fifth  level  of  B 
and  the  tenth  level  of  C.  This  is  the  only  case  in  which  numbers 
refer  to  levels. 

AB+A+C  indicates  a lumped  effect.  Any  effects  may  be  lumped. 

In  what  follows,  any  combination  of  the  above  is  considered  an  ef- 
fect. E=1  designates  E as  error  term  1,  where  E is  any  effect. 

Up  to  eight  special  error  terms  may  be  used.  Below,  - means  a 
minus  sign. 

E=0:  the  effect  E is  not  to  be  tested, 

E-l:  the  effect  E is  to  be  tested  against  error  term  1. 

E-0:  E is  to  be  tested  against  the  residual-error  term. 

E-9:  E is  to  be  tested  against  the  lumped  within-  and  residual- 
error  term. 

If  the  error  term  is  not  specified,  it  is  assumed  to  be  the  with- 
in-cells  error  if  there  is  any,  otherwise  the  residual. 

The  general  mean  is  ordinarily  ordered  first  in  the  model  matrix 
and  is  not  tested.  It  may  be  put  anywhere  and  tested  by  so  indi- 
cating on  the  Problem  Card  and  indicating  its  error  term  as  above 
but  using  a blank  to  signify  the  mean — for  example,  b— 9.  Degrees 
of  freedom  of  all  effects  are  computed  from  the  levels  of  the  main 
effects.  For  the  residual,  it  is  computed  by  subtraction. 

It  is  sometimes  convenient  (for  example,  for  interaction  tables) 
to  specify  models  in  terms  of  cell  means.  The  W notation  described 
above,  when  preceded  by  a blank  rather  than  a factor  code,  may  be 
used  for  this  purpose.  bWAB  specifies  the  ABC  interaction  table. 

It  is  essential  that  the  option  to  leave  the  grand  mean  out  of  the 
model  be  taken  when  this  device  is  used.  Note  that  A,  B,  and  AB 
are  completely  confounded  with  WAB  and  must  not  be  included  in  the 
model.  Other  effects  such  as  blocking  factors  should  ordinarily 
be  included.  It  is  preferable  to  use  a separate  reanalysis  (with 

estimates  only)  for  each  interaction  table. 
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For  some  designs,  particularly  those  with  vacant  cells,  it  is  most 
convenient  to  obtain  the  last  effect  as  a residual  from  the  between- 
cells  sums  of  products  and  to  obtain  its  degrees  of  freedom  in  the 
same  way.  The  Significance-Test  Cards  must  include  the  specifica- 
tion for  all  effects,  but  the  last  effect  will  have  a dummy  name 
as  far  as  computations  are  concerned.  It  must,  however,  be  a valid 
name.  Example:  2-factor  experiment  with  vacant  cells  but  no  com- 

Pl  etely  vacant  rows  or  columns.  A,B,AB. 

Columns  Contents 

1-80  Code  letters  for  effects  of  the  design  are  punched  in 
the  order  of  elimination  of  confounding,  typically 
main  effects  first  and  interactions  last.  The  code 
letters  begin  in  Col.  1 and  are  separated  by  commas. 
After  the  final  effect,  punch  a period.  The  only  im- 
bedded blanks  allowed  are  those  signifying  the  mean 
or  preceding  a W as  explained  above.  Example:  B,A,AB. 

Continue  on  additional  cards  if  necessary. 

Variabl e-Format  Cards  (optional) 

If  one  or  more  of  these  cards  are  included,  the  Problem  Card,  Col. 

9,  should  be  punched  with  the  number  of  Variable  - Format  Cards. 

Columns  Contents 

1-80  Variable  format  for  one  subject  (must  begin  and  end 

with  parentheses  and  include  a level  code  for  each 
factor  in  II  or  12  format).  Continue  on  as  many  ad- 
ditional Variable-Format  Cards  as  needed. 

Transformation  Card  (optional) 

If  this  card  is  included,  the  Problem  Card,  Col.  17,  should  con- 
tain a 1 punch. 

Columns  Contents 

1 Blank:  no  transformation  for  first  variable 

1:  square-root  transformation  for  first  variable 

2>  loge  transformation  for  first  variable 

3:  arc  sine  transformation  for  first  variable 

4—9:  user’s  transformation  for  first  variable 

The  user  has  the  option  of  inserting  from  one  to  six 

transformations  of  his  own  and  indicating  which  he 

wants  applied  to  the  first  variable  by  means  of  these 

. •>.  ^ t 
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Columns  Contents 

code  numbers.  To  insert  your  own  transformation,  it 
is  necessary  to  change  a FORTRAN  statement  in  SUBROU- 
TINE SPECTR  and  recompile  it.  Comments  included  in 
that  FORTRAN  subroutine  give  detailed  instructions. 

2 Transformation  code  for  second  variable  (same  code 

as  punched  in  Col.  1 for  first  variable).  Continue 
with  as  many  columns  as  there  are  variables. 


Data  Cards 

First  comes  the  numerical  level  code  for  the  first  factor , then  the 
level  codes  for  additional  factors  if  there  are  any,  followed  by 
the  subject's  score  for  the  first  variable,  his  score  for  the  se- 
cond variable,  and  so  on.  The  columns  must  conform  to  the  variable- 
format  statement  or  to  the  standard  format  if  that  option  is  speci- 
fied in  the  Problem  Card,  Col.  9. 

All  of  the  Data  Cards  for  one  subject  must  be  together  in  order, 
but  the  subjects  may  be  read  in  any  order.  In  other  words,  all  of 
the  subjects  in  one  cell  need  not  be  together. 

Put  one  or  more  blank  cards  after  the  last  Data  Card:  if  each  sub- 

ject has  one  Data  Card,  include  one  blank  card;  if  each  subject  has 
several  Data  Cards,  include  the  same  number  of  blank  cards. 

Reduced-Model -Matrix  Cards  (optional) 

If  these  cards  are  included,  the  Problem  Card,  Col.  20,  must  con- 
tain a 1 punch. 

Columns  Contents 

1-80  First  row  of  the  reduced-model  matrix,  punched  in  5- 

column  fields  in  F format 

Continue  on  as  many  additional  cards  as  there  are  rows 
in  the  reduced-model  matrix 


Reanalysis  Card  (optional) 

This  card  is  used  to  indicate  reanalyses  using  the  previous  data 
and  a subset  of  the  variables,  or  new  contrasts,  or  new  Signifi- 
cance-Test Cards. 
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Columns  Contents 


1-5  ANALY 

6 Blank:  all  variables  are  used  as  criteria  in  this 

analysis 

1:  a subset  of  the  variables  is  to  be  used  as  criteria 

7 Blank:  previous  significance  tests  are  used,  or  if  new 
contrasts  are  specified,  standard  ordering  for  complete 
factorial 

1:  Significance-Test  Cards  are  read  in 

8 Blank:  previous  contrasts  are  used 

1:  new  contrasts  are  specified  foi  this  analysis 

9 Blank:  residual  effect  is  not  to  be  tested 

1;  last  effect  on  Significance-Test  Cards  is  to  be 
obtained  as  residual  and  tested 

10  Blank:  reduced-model  matrix  is  not  read  in 

1;  reduced-model  matrix  is  read  in  and  tested  accord- 
ing to  Significance-Test  Cards.  Column  seven  must 
contain  a 1 punch  for  this  option 

11  Blank:  general  mean  is  included  first  in  model  and 
is  not  tested. 

1 : general  mean  is  omitted  from  the  model  or  is  in- 
dicated on  the  Significance- Test  Card.  Column  seven 
must  contain  a 1 punch  for  this  option 

12  1 : only  estimates  of  effects  are  to  be  printed 
Printout  of  reduced-model  matrix  and  correlations  of 
parameters  is  suppressed  for  this  and  succeeding  an- 
alyses 


Variable-Subset  Cards  (optional) 

If  these  cards  are  included,  the  Reanalysis  Card,  Col.  6,  should 
contain  a 1 punch.  The  contents  of  these  cards  it  the  same  as  pre- 
viously described  under  the  same  heading. 

Contrast  Cards  and  Speci al -Contras t Cards  (optional) 

If  these  cards  are  included,  the  Reanalysis  Card,  Col.  8,  should 
contain  a 1 punch.  The  contents  of  these  cards  is  the  same  as  pre- 
viously described  under  the  same  headings. 


Significance-Test  Cards  (optional) 

If  these  cards  are  included,  the  Reanalysis  Card,  Col.  7,  should 
contain  a 1 punch.  The  contents  of  these  cards  is  the  same  as  pre- 
viously described  under  the  same  heading. 
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Reduced-Model  Matrix  Cards  (optional) 

If  these  cards  are  included,  the  Reanalysis  Card,  Col.  10,  should 
contain  a 1 punch.  The  contents  of  these  cards  is  the  same  as  pre- 
viously described  under  the  same  heading. 

Additional  reanalyses  may  follow,  each  beginning  with  a Reanalysis 
Card . 

Additional  problems  may  follow,  each  beginning  with  a Title  Card. 
Finish  Card 

This  card  should  be  placed  at  the  end  of  all  analysis -of -variance 
problems . 

Columns  Contents 

1-6  FINISH 

Description  of  Output 

1.  Description  of  problem  including  listing  of  Title  Cards,  num- 
ber of  variables  and  factors,  names  of  variables,  names  of  cri- 
teria and  covariates,  names  of  factors  with  levels  of  each  and 
type  of  contrasts , degrees  of  freedom  in  the  subgroups  of  each 
factor 

2.  (Optionally  deleted.)  Cell  means,  unbiased  standard  deviations, 
and  number  of  observations  identified  by  cell  (labeled  MEANS 
AND  STANDARD  DEVIATIONS) 

3.  Reduced-model  matrix  (optional) 

4.  Correlations  of  effects  (optional) 

Univariate  Analysis 

5.  For  a univariate  analysis,  a single  ANOVA  table  is  printed. 

Each  error  term  is  followed  by  the  test  of  regression  if  there 
are  any  covariates,  and  the  hypotheses  tested  against  that  er- 
ror term.  These  tests  are  adjusted  for  any  covariates.  The 
estimates  of  the  effects  in  the  complete  model  and  any  regres- 
sion coefficients  follow.  The  estimates  are  adjusted  for  any 
covariates  (a— E3^a^) . 


continued 
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Multivariate  Analysis 


The  following  are  obtained  for  each  error  term 
icance  test  is  indicated. 


for  which  a signif- 


6. 

7. 

8. 


9. 


Error  correlations  of  variables 


Estimates  of  effects  that  are  tested  against  this  error  term. 

The  estimates  are  adjusted  for  any  covariates  (a— Z$^a^) 

Analysis  of  regression  if  there  are  any  covariates.  For  each 
error  term  used,  an  analysis  of  regression  is  obtained,  elim- 
inating all  ANOVA  parameters.  An  overall  test  of  significance 
is  obtained,  using  Wilk's  lambda  criterion  (likel ihood- ratio 
test).  The  approximate  F test  uses  Rao's  approximation.  An 
approximate  test  is  also  given  for  the  remaining  roots  after 
eliminating  the  first,  second,  third,  etc.  The  error  canon- 
ical correlations  between  the  variates  and  the  covariates  are 
printed  and  also  the  univariate  F tests  for  regression  appro- 
priate to  each  criterion  variable  eliminating  all  the  covari- 
ates. The  standardized  discriminant  functions  are  printed  cor- 
responding to  the  canonical  weights  for  the  criteria  in  a can- 
nonical  correlation  problem.  They  differ  in  that  they  are 
standardized  by  the  ad jus  ted -error  standard  deviations  rather 
than  by  the  raw -score  deviations. 

For  each  effect  tested, a page  with  the  multivariate  and  univar- 
iate tests  is  obtained.  The  multivariate  test  is  Wilk's  lambda 
criterion,  us ing  Rao's  approximate  F test.  The  canonical  cor- 
relations are  those  between  the  criteria  and  the  artificial 
ANOVA  variables.  Tests  are  adjusted  for  any  covariates.  The 
univariate  F tests  follow  and  then  the  standardized  discrim- 
inant function  coefficients.  These  coefficients  may  be  inter- 
preted as  weights  in  a discriminant  - function  problem.  In  fact, 
for  a one-way  analysis  of  variance  with  two  levels,  they  are 
the  ordinary  two-group  discriminant  functions.  For  more  than 
two  groups,  they  are  the  coefficients  that  give  the  maximum  var- 
iation between  groups  relative  to  that  within  groups.  Addition- 
al orthogonal  discriminant  functions  are  given  for  any  roots 
significant  at  the  0.15  level.  For  analysis  of  covariance,  the 
discriminant  functions  are  standardized  by  the  adjusted-error 
standard  deviations. 


o 


Note  that  the  order  of  effects  in  the  multivariate  printout  is 
exactly  the  opposite  of  that  indicated  on  the  Significance-Test 
Cards;  that  is,  for  the  conventional  analysis,  the  highes t-order 
interaction  is  printed  first  and,  if  it  were  tested,  the  mean 
would  be  printed  last.  Notice  also  that  each  test  eliminates 
effects  listed  before  it  on  the  Significance-Test  Cards  and  ig- 
nores effects  listed  afterwards;  that  is,  we  can  consider  this 
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to  be  a test  of  a linear  model  in  stages  where,  at  each  stage, 
we  test  the  higher-order  term,  and,  if  we  decide  that  it  is 
null,  proceed  to  the  next  lower  order,  assuming  that  the  higher- 
order  term  is  null.  For  an  orthogonal  analysis,  any  order  of 
effects  will  give  the  same  results,  but  for  a nonorthogonal 
analysis,  this  is  not  so. 
b 

Li  mi tati ons 

1.  No  more  than  a total  of  40  variables,  which  includes  criteria 
plus  covariates 

2.  No  more  than  100  nonvacant  cells  in  the  design 

3.  Up  to  eight  factors  may  be  accommodated,  with  a maximum  of  20 
levels  in  each 

■ 4 . No  limitation  on  the  number  of  subjects.  The  number  in  var- 

ious cells  may  be  unequal 

5.  If  a score  is  missing  for  a variable  (blank  or  minus  zero  on 
the  Data  Card),  it  will  be  detected  and  that  subject  will  be 
omitted  from  the  analysis 

Sample  Job  Deck 

: " JOB  Card 

v REQUEST (TAPE4)  HANG  REEL  XXXX 

(If  data  are  on  tape) 

LIBRARY (MANOVA) 

LGO. 

i 7-8-9 

Title  Cards 
Problem  Card 

’ Variable -Name  Cards  (optional) 

1 Variable-Subset  Cards  (optional) 

Contrast  Cards 

Special-Contrast  Cards  (optional) 

Significance-Test  Cards  (optional) 

> Variable -Format  Cards  (optional) 

Transformation  Card  (optional) 

Data  Cards 

Reduced-Model  Matrix  Cards  (optional) 

Reanalysis  Card  (optional) 
i.  Variable-Subset  Cards  (optional) 

Contrast  Cards  and  Special-Contrast  Cards  (optional) 
Significance-Test  Cards  (optional) 

Reduced-Model  Matrix  Cards  (optional) 

Additional  problems  may  follow,  each  beginning  with  a Title  Card. 

FINISH  Card 

/ 
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SAMPLE  INPUT 


• SEQUENCE  » NU5 3 2748 

VLORR  OOMSdiaB->CMlu77  009  MANOVA 
LISRARy(MANOVA) 

LGO. 

• END  CF  RECORD 

TITlE  PROdLLM  1 FROM  HALl  AND  CRAMlR  MANOVA  PROGRAM  WRITTEN  IN  FORTRAN  II 

TITLE  2X2  FACTORIAL  DtSlGN  *ITH  6 CRlTtRlA 

TITLE  RlANALYZE  WITH  1 CRITERION  AND  5 COVARIATES 


PROti 

6^11 

1 

11 

ONE 

TWO 

three 

FOUR 

FIVE 

SIX 

A 2 

ALPHA 

D 2 

BETA 

( 2 I X * 

10X»6F6.0) 

115 

4 1 

5 69  • 

156. 

104. 

506. 

4. 

9. 

115 

42 

4 75* 

120. 

105. 

366. 

4. 

16. 

115 

43 

641. 

83, 

32. 

815, 

4. 

16. 

.If 

44 

7 79  , 

104, 

104. 

331. 

4. 

17. 

115 

42 

5 8 7 • 

96. 

23. 

564. 

5. 

13. 

229 

66 

748  , 

96, 

65. 

601. 

4. 

10. 

229 

89 

763. 

135. 

92. 

480. 

2. 

12. 

229 

9^ 

573. 

102. 

65. 

683. 

3. 

-8. 

ANALY 1 

1 5 

5 1 2 

3 4 6 
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FINISH. 

•end  of  information 
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SAMPLE  OUTPUT 


VUiiFl  MACK  C»  «T  Hf.  CENTER 
mORTmWFSTEH'J  IMVFBSTTY 

M 4 M n w A - - MIJLTIV4RIATE  ANALYSIS  OF  VARIANCE 


PROBLEM  1 from  hall  AND  CRAMER  MANOYA  PROGRAM  written  IN  FORTRAN  II 
2X2  FACTORIAL  OESItov  WITH  6 CRITERIA 
REANALYZE  WITH  1 CRITERION  AN u 5 COVaRIATKS 


a variari.es  ? factors 


ON* 

TWO 

T 

hrfE 

FOUR 

FTVF 

A cpttfrta 

0 rn\M«TATfrS 

WI  Tb 

The  FOLLOWING 

VARIABLES 

DNF 

TWO 

T 

HRFE 

FOUR 

FIVf 

FACTOR  A 2 LFVFLS  ALPHA 

deviation  contrasts 
Factor  r ? lpvfls  beta 

deviation  contrasts 
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S COST  ESTIMATE 
o 

° For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
o 2.455  seconds  for  central-processor  time  and  48.294  seconds  for 
o peripheral-processor  time  with  a memory  usage  of  107,700  words. 
Chargeable  computer  time  was  $1.91. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

« $1.91  + $15.00  + nei’-'^rk  overhead 
* $16.91  + network  overhead 
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DESCRIPTIVE  TITLE  95X95  Factor  Analysis  with  Varimax 

Rotation 


CALLING  NAME  MESA1  NUCC016 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR(S)  AND  Vogelback  Computing  Center, 

AFFILIATION(S)  Northwestern  University 

LANGUAGE  CDC  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


CDC  6400 

Decks  and  listings  presently  available 

Lorrain  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


MESA1  can  correlate,  factor,  and  rotate  a maximum  of  95  variables. 
The  maximum  sample  size  that  can  be  used  with  the  program  is 
32  768  observations.  Sample  size  should  be  larger  than  number  of 
variables . 

MESA1  is  composed  of  three  parts:  a main  program,  an  eigenvalue 

subroutine,  and  a varimax-rotation  subroutine.  The  eigenvalues 
are  calculated  by  a modified  Jacobian  method  that  closely  paral- 
lels the  routine  given  by  Greenstadt  in  the  Ralston  and  Wilf  vol- 
ume.1 The  varimax  subroutine  is  from  BIMD17  package  and  is  based 
on  the  Kaiser  algorithm.2  The  method  of  principal -components 
orthogonal  rotation  is  used. 

All  of  the  output  of  the  program  is  in  the  form  of  naturally  ar- 
ranged tables.  The  variables  in  the  tables  can  be  labeled  by 
name  as  well  as  by  number.  The  output  of  the  program  can  include 

— means,  standard  deviations,  the  third  and  fourth  moments  of 
each  variable 

— the  standard  errors  of  each  of  the  above 
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— triangular  matrix  of  product  moment  correlation  coefficients, 
with  communality  estimates  in  the  main  diagonal 

— a table  of  positive  eigenvalues,  with  percentages  and  cumulative 
percentages  based  upon  both  the  total  variance  of  the  matri;.  and 
the  variance  accounted  for  by  the  factors  to  be  rotated 

— matrix  of  rotated  factors 

— matrix  of  unrotated  factors.  (The  number  of  factors  included  in 
this  and  subsequently  listed  output  is  subject  to  the  restrictions 
explained  in  the  following  section.) 

The  program  has  the  following  options  available,  which  are  deter- 
mined by  Control-Card  entries. 


A.  Input  and  Communality  Options 

The  input  to  the  program  can  be  either  a series  of  N (N  < 32  768) 
observations  of  M variables  each  (M  <_  95)  or  a MXM  correlation 
matrix.  If  the  input  is  in  the  form  of  observations,  the  following 
communality  options  can  be  computed  for  each  variable 

1.  All  l’s 

2.  Squared  multiple  correlation  of  with  the  remaining  X^  , i ^ j 

3.  Absolute  value  of  the  largest  correlation  of  X^  with  X.,  i ^ j 

I 

If  a matrix  input  is  used,  only  the  following  options  are  avaiable 

for  communality  estimate  for  variables  X. 

J i 

4.  All  l’s 

5.  Absolute  value  of  largest  correlation  of  X.  with  X. 

1 I 

6.  The  diagonal  element  r.*  in  the  data  input  matrix 

No  factor  scores  are  available  with  options  4,  5,  and  6.  In  these 
cases,  Cols.  36—37  of  the  Problem  Card  must  be  blank. 


B.  Rotation  Options 

1.  Rotation  is  optional  and  can  be  suppressed 

2.  If  rotation  is  not  suppressed,  the  following  series  of  condi- 
tions and  options  determines  the  number  of  variables  that  will 
be  rotated.  (These  conditions  also  determine  the  number  of 
factors  included  in  the  factor  matrix.) 

The  following  conditions  always  hold 

a.  A maximum  of  19  factors  can  be  rotated 

b.  Only  factors  with  positive  eigenvalues  can  be  rotated 
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c.  A maximum  of  100%  of  the  communality  of  the  original  matrix 
can  be  accounted  for  by  factors.  (In  practice,  this  condi- 
tion means  that,  if  the  first  k largest  factors  account  for 
100%  of  the  original  variance,  then  no  addition  factors  will 
be  calculated.) 

The  largest  number  of  factors  that  can  be  rotated  is  the  minimum 
of  the  three  values  determined  by  the  above  conditions.  The  number 
of  factors  to  be  rotated  can  be  further  restricted  by  the  following 
options . 

d.  Specification  of  a maximum  number  of  factors 

e.  Specification  of  the  minimum  eigenvalue  to  be  included  among 
rotated  factors.  (This  specification  can  be  a constant,  or 
can  be  evaluated  as  the  absolute  value  of  the  largest  nega- 
tive eigenvalue) 

f.  Specification  of  a minimum /maximum- factor  loading  for  factors 
to  be  included  in  the  rotation.  (In  practice,  this  option 
means  that  it  is  possible  to  exclude  from  rotation  any  fac- 
tors that  have  no  loadings  at  or  above  the  specified  value. 
This  option  should  be  used  with  caution  because  the  program 
will  stop  calculating  factors  at  the  first  factor  that  fails 
this  maximum-factor- loading  criterion.  It  sometimes  happens 
that  a factor  will  fail  this  min/max  test  when  a factor  with 
a smaller  eigenvalue  would  not  fail  it.) 

If  any  of  the  communality  options  d,  e,  or  f are  used,  the  mini- 
mum value,  so  determined,  serves  as  the  limit  on  the  number  factors 
to  be  rotated,  if  that  value  is  less  than  the  value  determined  by 
condition  a,  b,  and  c.  The  options  d,  e,  and  f can  be  suppressed 
by  leaving  the  appropriate  Control-Card  columns  blank. 

REFERENCES 

1.  Greenstadt,  J.,  MThe  Determination  of  the  Characteristic 
Roots  of  a Matrix  by  the  Jacobi  Method,"  in  Mathematical 
Methods  for  digital  Computers 3 Ralston  and  Wilf,  Eds.  (John 
Wiley  § Sons,  Inc.,  New  York,  1959),  Chap.  7. 

2.  Kaiser,  H.F.,  "The  Varimax  Criterion  for  Analytical  Rotation 
in  Factor  Analysis,"  Psychometrika  23 , No.  3 (Sept.  1958). 
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N USER  INSTRUCTIONS 

O 

o 

0  Data  Options 

§ Input  in  the  form  of  observations . The  variables  for  each  observa- 
tion are  located  on  one  or  more  cards  for  that  observation.  The 
arrangement  of  the  variables  on  these  cards  is  limited  only  by  the 
requirement  that  such  arrangement  can  be  expressed  in  not  more  than 
eight  Variable  - Format  Cards.  One  or  more  columns  of  the  Data 
Card (s ) for  each  observation  must  precede  or  follow  the  actual  data. 
These  columns  are  used  only  for  identification  and  may  be  blank;  a 
corresponding  A-format  specification  for  these  columns  must  be 
included  in  the  Variable- Format  Card(s). 

Input  in  matrix  form . The  program  reads  a full  MXM  matrix,  includ- 
ing diagonals,  one  row  at  a time.  There  are  one  or  more  cards  for 
each  row;  each  row  must  begin  on  a new  card.  The  Variable-Format 
Card (s ) specify  the  variables  in  each  row;  no  identification  and 
no  corresponding  A-format  specification  is  allowed  here,  unlike 
A in  paragraph  above. 


Program -Control  Cards 
1 . Problem  Cards 

Columns 

1-6  Problem  name,  any  6 alphanumeric  characters  except 
finish 

7-  9 Number  of  variables  (up  to  95) 

11-15  Sample  size,  number  of  observations;  sample  size 

must  be  less  than  or  equal  to  32  768  (may  be  left 
blank  if  input  is  the  R matrix) 

16—17  Input  and  ccmmunality  options 

Data  Input 

01  Program  puts  ones  in  diagonal 

02  Program  puts  sqrd  mult  R in  diagonal 

03  Program  puts  largest  row  R in  diagonal 

Matrix  Input 

04  Program  puts  ones  in  diagonal 

05  Program  puts  largest  row  R in  diagonal 

06  No  diagonal  calculations;  diagonals  are  used 
as  read  from  cards 

18-21  Lower  limit  for  eigenvalues  to  be  included  in  rota- 
tion. This  value  is  read  as  F4.2;  that  is,  Cols.  20 
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22-24 


26-27 

29 

30-31 

36-37 


38-39 


and  21  are  read  as  decimal  positions;  1.35  would  be 
punched  as  0135  (may  be  left  blank  if  this  limit  is 
not  desired) 

Minimum/maximum-factor  loading,  limiting  the  factors 
to  be  rotated.  This  value  is  read  as  F3.2;  0.25 
would  be  punched  as  025  (may  be  left  blank  if  this 
limit  is  not  wanted) 

Upper  limit  on  '-he  number  of  factors  to  be  rotated 
(may  be  left  blank  if  this  limit  is  not  wanted) 

Number  of  Variable -Format  Cards  (must  be  less  than  or 
equal  to  8) 

Rotation  control 

Blank,  if  rotation  is  desired 

01,  if  no  rotation 

Blank:  no  factor  scores  punched 
10  ; unrotated  factor  scores  punches 
01  : rotated  factor  scores  punched 
11;  both  factor  scores  punched 

Note:  No  factor  scores  are  available  when  a matrix 

input  is  used.  In  this  case,  Cols.  36-37  must  remain 
blank . 

Blank?  identification  precedes  data 
01 ; identification  follows  data 


2 . Page-Heading  Cards 

The  information  punched  in  Cols.  1—72  of  the  first  card  and  the 
information  in  Cols.  1—54  of  the  second  card  will  be  printed  as 
a single  line  at  the  top  of  each  page  of  the  program  output.  (If 
no  heading  is  wanted,  2 blank  cards  must  be  used.) 

3 . Variable-Name  Cards 

The  number  of  name  cards  required  is  equal  to  the  integral  value 
of  [ (NV  - 1 ) / 1 2 ) + 1,  where  NV  is  the  number  of  variables  in  the 
problem . 

Columns  1—72  of  the  name  cards  are  read — Cols.  1—6  are  used  for 
the  name  of  the  first  variable;  Cols.  7—12  are  used  for  the  name 
of  the  second  variable,  etc. 
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The  names  should  be  ordered  on  the  cards  as  follows 


Co lumns 

Card  1: 

1-  6 

Name 

of 

1st  variable 

7-12 

• 

Name 

of 

2nd  variable 

67-72 

Name 

of 

12th  variable 

Card  2 (if  required) : 

1-  6 

Name 

of 

13th  variable 

7-12 

Name 

of 

14th  variable 

If  variable  names  are 

not  wanted, 

blank  cards  must  be  used. 

4.  Variable-Format  Card(s)  (N  cards,  N < 8,  where  N is  specified 

in  Col.  29  of  the  problem  card) 

The  variables  are  read  with  F-  or  E-type  specifications.  In  addi- 
tions, the  Variable- Format  Card(s)  must  have  an  A-type  specifica- 
tion preceding  or  following  the  variable  specifications,  when  using 
data  option  above.  This  is  for  the  purpose  of  reading  the  corres- 
ponding identification  field  for  each  observation;  this  field  is 
not  included  in  the  variable  count  of  Cols.  7—9  of  the  Problem  Card. 

5 . Finish  (End-of-Job)  Card 

Columns 

1-6  FINISH 

This  card  must  be  included  after  the  last  Data  Card  of  the  last 
problem  to  be  processed. 

Required  Subprogram 
None 


Limi tations 


Number  of  variables  95 
Number  of  observations  <_  32  768 
Number  of  Variable -Format  Cards  <_  8 
Number  of  rotated  variables  < 15 
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Job  Deck  Structure 


LIBRARY  (MESA1) 

LGO . 

7-8-9  EOR 

(Program- Con tro 1 Cards  and  data  decks) 

Problem  Card  (1  card) 

Page-Heading  Cards  (2  cards) 

Variable-Name  Cards 
Format  Cards 
Deck  of  input  data 
Finish  (End-of-Job)  Card 

6-7-8-9  EOI 

If  more  than  one  problem  is  being  processed  in  a single  computer 
run!  then  the  cards  should  be  ordered  in  the  following  sequence. 

System  cards  (see  above) 

Problem  Card 
Page-Heading  Cards 
Var iab le- Name  Cards 
Format  Cards 
Data  deck 

Problem  Card 
Page-Heading  Cards 
Variable-Name  Cards 
Format  Cards 
Data  deck 


1st  problem 
1st  problem 
1st  problem 
1st  problem 
1st  problem 

2nd  problem 
2nd  problem 
2nd  problem 
2nd  problem 
2nd  problem 


( ) 


Format  Cards 
Data  deck 


Last  problem 
Last  problem 


FINISH  Card 


o 
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SAMPLE  INPUT 


VLORh  i CM  * CM  / 7 ^00 • MtSAl 

LIBRARY (MESAl  J 

LCjO. 


I end  of  record 

lee  S 30  050100 

factor  analysis  of  PE 
AND  t VALUlS  OF  1*00 

1 2 3 A 

13  1 A 15  lb 

25  2b  2 7 2 8 

( 1 5 F 5 • 3 / 15  F 5*3) 
rjo  J-w‘i02™0  jVA 

0168  0 1 0 2 - ^ 0 2 9 J 0 2 9 - 
-ulJ2  0422-0171- 

-3193-ui 76-0159  0 2 18 
-0^94  0A22  l jv J-J199- 
-O104-J23C-J13S  0324 


1 

RbONALlTY  VARlAbLuS 
--  UONE  bY  HoLMEo 
5 6 7 

17  18  19 

29  30 


(40)  ON  WOMEN  UblNU  LARGEST 


8 

20 


9 

21 


10 

22 


11 

23 


12 
2 A 


6i  1,-Ui98* 
0256-0075* 
0362  uo  1 3 
C 26J-0153 
C 2 7 2-0 1 C2‘ 
J 220-0136 


JO4J-U03D 

-0u74  0074 
0O45-0U1 
oin-vi3> 
*0076-0010 
0121-0181 


,266“05  1 2* 

UJ44-00  36‘ 
-0235  0262 
0100-0137 
■0207  0272 
0048-0013 


33  0-005  2 
■JO77-O061 
006  0-02  A9 
U07 3 0082 
-0089-0262 
•j  1 1 0 Q1A7 


0019  0071-0U54 
0012  0113-0059 
0253-0379-0275 
-0051-0154-0089 
0406-0A15-0298 
-0172-0295-0084 


011 

012 
021 
022 

031 

032 


^ 5 1 - 1 1 72  U 8 3 *>103  0-16  01  19-0170  0004-0131  0069  0082-0048  0002  0058 
0 67-0 os-0  4-0120-0,92  0082  0 1 1 5-0096- O959-00 10  1000  0788-0066 
J on>  jU!  iM  0041-Cl  16  U066-022,  0U6  0098-0076  0120  0018 

«o  - H8-  • 1 6 3-J2 4 1 -0 1 l 2“00 25  uO A7  vo8 7-0 1 As- 00 79 -0076  0788  1000-0118 

.”^9.^^9-0004  C 1 1 9 0 004-0 1 09-0  1 5b  0095  OU44-0048-U 1 5 7 0021-0052  0106  01A7 
lllUoljl  OC38-J049  ,035  0176-0255  0264-0172  0038  0026-0047-0066-0 1 18  lUOO 


C1N1^‘ 

i END  OF  INFORMAT  ION 


281 

282 

291 

292 
30  \ 
302 


( 
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VARIABLE 


NAME 

as 

it 

27 

28 

29 

(NJ 

o 

?5 

2^ 

,2H0 

o 

?6 

2ft 

.004 

.200 

o 

o 

?1 

27 

. 1 V3 

• 108 

.225 

o 

28 

2« 

-.096 

•.059 

o 

«p* 

o 

• 

a 

,708 

?9 

-.146 

-.079 

-.076 

.788 

.768 

30 

30 

,038 

.026 

-.047 

-,0bb 

• * 1 1 8 

FACTOR  ANALYSIS  OF  PFRSCNALITY  VARIABLES  (40)  ON  WOMEN  USING  LARGEST  R AND  E VALUES  OF  1.00  DONE  BY  HOLMES 
TABLE  OF  POSITIVE  EIGENVALUES 


PERCENT  CF  COMMUnAlITY  OVER 

NO. 

eigenvalue 

ALL  < 30) 

FACTORS 

5 RCTATEO  FACTORS 

1 

4.070 

34.3 

34.3 

61.1  41.1 

2 

2.010 

16.9 

51.? 

20,3  61,4 

3 

1.529 

12.9 

64,1 

15,4  76,8 

4 

1.2)5 

10.2 

T4.3 

12.3  89.1 

5 

1.07B 

9.1 

03,4 

10.9  100. 0 

6 

.801 

6.8 

90,2 

7 

.700 

5.9 

96,1 

e 

.623 

5.2 

101,3 

9 

.545 

4.6 

10 

.4)6 

3.5 

11 

.358 

3.0 

12 

.292 

2.5 

13 

.226 

1.9 

14 

.196 

1.7 

15 

• 164 

1.4 

1ft 

.14? 

1.2 

17 

.029 

• 2 

18 

.014 

• 1 

TRACE 

CF  CkIGJmAL 

MATRIX 

11.872 

CCmMUNALITY  over 

30  FACTORS  « 

11.872 

5 FACTORS  « 

9.903 

FACTOR  ANALYSIS  OF  PFRSCNALITY  VARIABLES  (40)  ON  WOMEN  USING  LARGEST  R AND  E VALUES  OF  1.00  ■■  OONE  BY  HOLMES 


unrotated 

factor  matrix 

SUM  SQUARES 

FACTOR  NUMBER  1 

OVER  VAR1ARLES  4.070 

2 3 

2.010  1.529 

4 

1.215 

5 

1.07B 

variable 

NO*  NAME 

CCMMUNALITY 
8 FACTORS 

7 B 

«7qo  .623 


.377 

.225 

.090 

-.231 

-.357 

-.114 

.278 

-.216 

-.020 

.43? 

-.532 

,059 

.101 

-.256 

.211 

-.102 

.064 

• 100 

.498 

-.580 

-.08/ 

-.030 

••350 

.079 

-.115 

.053 

• 089 

( 
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P>*  / rt 

?S>  / ‘i 

It  40 

.7  ?i‘ 
• ' / 1 
• < ,'S 

. (1'IJ 
. AO  1 
. 1 6* 

.697 
-•  3A5 

,3«6 

.3ns 

.119 

" • U97 
-.009 
-.067 

-.13? 

-.137 

-♦094 

-.109 

-.015 

.039 

. Z9A 
.103 
. lOA 

-,ooy 

.053 

.139 

o 

o 

Mf.mw  AM..ur*»|S  PPkSRNAUTv  VAWIAHlM;  <A0»  on  wftMFM  USING  LARGFST  R AND  E VALUES  OF  1.00  — DONE  BY  HOLMES  ° 


ROTATED 

KArTop  maThJx 

l-ACTCV  MjMMFfv 

1 

? 3 

4 

5 

Si  iv 

Si.il  AH  FIs 

CVFh/  V/*hJA.4LFS 

?.9H0 

1.974  1.971 

1*655 

1.3?A 

V 

•MM  AhU 

CC  «*tJ  .-/‘L  I I Y 

HC 

• MAMF 

S F AC  I fNS 

1 

1 

• r *vi 

. 0 1 .1 

.113  .OOP 

-•470 

.136 

? 

? 

• **  ' ? 

-.Ma 

-.201  -.Oap 

• 1 64 

,270 

3 

. -*  /'* 

-.600 

-.304  -.037 

-•016 

.143 

FACTOW  ANAUilS  > PERSONALITY  variables  (Aft)  ON  WftMFM  USING  LARGEST  R AND  E VALUES  OF  1 .00  — DONE  BY  HOLMES 


M Mi  IS  FlMVSHfrfi 


2° 

• ■' 4 .• 

• 03/ 

.779 

“.OOP 

• 082 

• 276 

?s 

29 

. / 

.173 

.H07 

-.0H4 

.056 

.267 

v 

4('i 

• 1 f J 

.0^6 

-,('6A 

. 35o 

-•089 

-•  187 
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COST  ESTIMATE 

The  sample  program  exhibited  was  run  with  30  variables.  For  the 
job  listed  on  the  Sample  Input,  the  total  running  time  was  12.017 
seconds  for  central-processor  time  and  22.995  seconds  for  peripher- 
al-processor time  with  a memory  usage  of  77,200  words.  Chargeable 
computer  time  was  $2.36. 

Charge  to  user  - computer  time  + postage  and  handling  + network 

overhead 

= $2.36  + $15.00  + network  overhead 
* $17.36  + network  overhead 


CONTENTS — MESA1 
pages 

1-3  Identification  § Abstract 

5-8  User  Instructions 

9-12  I/O 

13  Cost — Contents 
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DESCRIPTIVE  TITLE  Northwestern  University  Cross  Classifica- 
tion and  Tabulation 


CALLING  NAME  NUCR0S  NUCC017 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR ( S ) AND  Betty  Benson 

AFFILIATION(S)  Vogelback  Computing  Center, 

Northwestern  University 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 

ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

NUCROS  is  a general  program  for  preparing  crossclassifications 
(also  called  cross  tabulations  or  contingency  tables')  in  two,  three, 
or  four  dimensions.  For  all  tables,  it  is  also  possible  to  obtain 
row  and  column  percentages,  chi  square,  Kendall’s  tau,  the  Goodman— 
Kruskal  gamma,  and  Somers  D.  A maximum  of  99  problems  may  be  exe- 
cuted in  one  run;  each  run  is  able  to  produce  up  to  72  tables  from 
a given  set  of  Control  Cards  and  data.  Data  input  may  be  from 
cards  or  tape.  For  each  problem,  a maximum  of  9999  cases,  with  up 
to  80  variables/case,  may  be  processed.  The  input  data  must  be  of 
the  integer  type;  however,  they  may  be  recoded. 

REFERENCES 

Janda,  K.  , Data  Processing  (Northwestern  University  Press',  Evans- 
ton, 111.  , 1968)  , 2nd  ed. 

Bonato,  R.  R. , and  Waxman,  B.  D.,  "A  General  Cross-Classification 
Program  for  Digital  Computers,"  Behavioral  Sci.  6>  No.  4,  347-357 
(Oct.  1961). 
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USER  INSTRUCTIONS 

The  preparation  of  a data  f/Jck  for  NUCROS  necessitates  the  follow- 
ing program  Control  Cards. 

Problem  Card  (Card  1 ) 


Columns 


1,2 


Contents 

Number  of  problems  to  be  executed  (number  of  times  that 
NUCROS  will  be  executed) 


Title  Cards  (Cards  2,3) 

Columns  Contents 

1-72  Alphanumeric  title  or  other  identifying  information  (may 

be  blank,  but  must  be  included  in  the  Control-Card  deck) 

Mai n- Parameter  Card  (Card  4) 

Columns  Contents 

1-  4 Number  of  cases  to  be  read  and  processed  (maximum  9999). 

If  the  number  of  cases  is  unknown,  punch  any  number  that 

is  greater  than  the  maximum  expected  and  exercise  the 
EOFOK  option  (Cols.  29,  30  of  this  card).  Program  will 

then  read  in  data  until  it  reaches  an  end  of  file 

5,6  Number  of  variables  to  be  read  (maximum  80) 

7,8  Number  of  tables  to  be  prepared  (maximum  72).  A 3-  or 

4-dimensional  output  consists  of  a series  of  subtables 
but  is  counted  as  one  table  only,  with  respect  to  the 
number  punched  in  this  field,  as  well  as  with  respect 
to  the  maximum  of  72 


For  the  options  described  below,  any  number  larger  than  zero  .punched 
in  the  appropriate  control  field  will  exercise  the  option ; if  the 
control  field  is  punched  zero  or  left  blank,  the  option  will  be  by- 
passed* (Yes  is  represented  by  any  number  greater  than  zero  and 
no  by  any  zero  or  blank.) 


Columns  Contents 

9—10  Variable-Name  Option — permits  the  labelling  of  each  table 

with  an  alphanumeric  description  of  each  variable.  [The 
program  obtains  the  descriptions  from  information  punched 
into  Cols.  1-72  of  the  Variable -Name  Cards  (see  below), 
one  for  each  variable,  ordered  according  to  the  sequence 

continued 
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\ 

11-12 

r 

b 

13-14 

15-16 

i 


17-18 


19-20 


21-22 


of  the  variables  on  the  data  cards.  If  this  variable- 
name  feature  is  desired,  then  one  Variable-Name  Card 
for  each  variable  to  be  read  must  follow  the  Control 
Cards  and  come  before  the  Data  Cards] 

Variable-Recording  Option — enables  variables  to  be  re- 
corded by  addition,  subtraction,  or  division  by  any  num- 
ber less  than  100.  It  also  permits  1-  to  5-digit  data 
to  be  regrouped  into  intervals  of  specified  size.  (See 
Recode -Control  Cards,  below) 

Data-Vape  Option — permits  the  data  to  be  read  from  a 
separate  data  tape  instead  of  from  cards  (recommended 
for  large  numbers  of  cases) 

Da ta-Tape-Rewi nd  Option — [used  only  in  conjunction  with 
the  Data-Tape  Option  (Cols.  13—14)]  causes  the  separate 
data  tape  to  rewind  after  each  execution  of  the  program. 
(This  permits  the  user  to  handle  more  than  80  variables 
or  to  prepare  more  than  72  tables  for  one  computer  run 
with  the  same  data) 

Chi-Square  Option — causes  chi-square  values  and  the  con- 
tingency coefficient  to  be  computed  for  each  table  and 
subtable.  (The  zero-row  and  zero-column  frequencies 
are  omitted  from  these  calculations) 

Col umn-and-Row-Percentages  Option — causes  two  additional 
tables  to  be  printed  for  each  contingency  table,  the 
first  containing  the  percentages  by  columns  and  the  sec- 
ond by  rows.  (The  zero-column  and  zero-rrw  frequencies 
will  be  eliminated  from  the  calculations  of  percentages) 

Correlation-Coefficient  Option — causes  the  computation 
of  several  correlation  coefficients.  The  coefficients 
computed  for  each  table  depend  on  its  numbers  of  rows 
and  columns  (excluding  the  zero  categories) : 

Size.  o£  Tab_te^  C^j^elati^n.  Cog  llicienU 

n X n Kendall  tau-B,  Goodman— Kruskal  gamma, 

Somers  D and  D 

yx  xy 

n X m Kendall  tau-C,  Goodman— Kruskal  gamma, 

Somers  D and  D 

/ A A / 

Size  of  Table  refers  to  the  numbers  of  rows  and  columns 
after  subtracting  the  zero  categories,  for  the  zero-row 
and  zero-column  frequencies  will  be  excluded  from  the 
computation  of  these  coefficients.  (If  the  zero  cate- 
gory for  any  variable  is  desired  in  the  calculation,  the 
variable  can  be  recoded  by  adding  1 to  every  category 
(see  below) 
continued 
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Option  for  Treating  Blanks  as  Missing  Values — instructs 
the  program  to  "throw  out"  blanks;  they  will  not  be 
counted  or  processed 

blank 

Nax-Value  Option — allows  elimination  from  the  row-and- 
column  percentage  tables  and  statistical  computations 
of  the  upper-limit  categories  of  specified  variables. 

[If  exercised,  Nax-Value  Cards  must  be  prepared  (see 
Nax-Value  Cards,  below)  and  must  follow  the  Max-Value 
Cards  in  the  Control-Card  deck] 

E0F0K  Option — allows  the  user  to  process  data  where  the 
number  of  cases  is  not  known,  by  instructing  the  pro- 
gram to  read  in  data  until  it  reaches  an  end  of  file. 

The  program  will  process  all  cases  read  and  will  include 
in  the  output  the  number  of  cases  processed.  [If  this 
option  is  not  exercised  (zero  or  blank  in  this  field)  , 
the  program  will  terminate  with  an  error  message  if  an 
end  of  file  is  encountered  before  the  number  of  cases 
specified  (in  Cols.  1—4  of  this  card)  are  read] 

Format  Cards  (Cards  5,6,  and  7) 

The  Format  Cards  instruct  the  program  as  to  which  variables  are  to 
be  read  and  where  these  are  loc&ted  on  the  data  cards.  Variables 
are  numbered  by  the  program  in  the  order  in  which  they  are  read. 
There  must  be  one  I specification  per  variable  and  the  number  of 
specifications  must  be  equal  to  the  number  punched  on  Cols.  5,6  of 
the  Ma in- Parameter  Card.  Each  case  must  be  on  a separate  card. 
Multiple- card  cases  can  be  processed. 

Columns  1—80  of  each  card  are  available  for  punching  the  format. 

The  statement  must  begin  with  a left  parenthesis  and  end  with  a 
right  one.  The  three  cards  constitute,  effectively,  one  continuous 
240-column  alphanumeric  field,  so  that,  where  the  format  extends 
beyond  Col.  80  of  card  5,  it  is  simply  continued  onto  card  6 and, 
if  required,  to  card  7,  Cards  6 and  7 must  be  included  in  the 
Control-Card  deck  even  if  they  are  blank . All  data  are  to  be  read 
with  I format . 

Maximum-Value  Cards  (Cards  8 and  8a) 

Max-Value  Cards  state  the  highest  value  of  a variable  (after  recod- 
ing, if  any).  The  number  of  categories  in  the  rows  or  columns  of  a 
table  using  that  variable  will  be  determined  by  the  value  entered 
in  the  corresponding  field  of  Control  Cards  8 and  8a.  Max-Value 
can,  however,  be  used  to  eliminate  categories  at  the  upper  end  of 

continued 
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the  range.  To  do  this,  the  Max-Value  for  the  given  variable  should 
be  set  equal  to  the  highest  value  desired. 

The  minimum  value  for  all  variables  is  automatically  set  at  zero. 
Negative  values  are  treated  as  out  of  bounds  and  are  not  counted. 
Thus,  if  a user  had  negative  values  in  his  data  and  he  wanted  these 
categories  to  be  processed,  he  would  have  to  recode  the  variable  in 
question.  Conversely,  if  a user  had  several  lower  categories  that 
he  desired  to  eliminate,  he  should  recode  so  as  to  set  these  values 
negative . 

Card  8 has  40  control  fields  (one  field  foreach  variable)  of  two 
columns  each.  The  Max-Value  of  variable  1 is  punched  in  Cols. *1,2, 
that  of  variable  2 in  Cols  3,4,  etc.  Card  8a  has  40  control  fields 
for  the  41st— 80th  variables.  If  50  variables  are  to  be  read,  the 
first  40  maximum  values  are  punched  on  card  8 and  the  values  of  the 
41st— 50th  variables  would  be  punched  in  Cols.  1—20  of  Card  8a.  Note 
that  Qavd  8a  is  to  be  used  only  if  move  than  40  vaviables  ave  being 
read. 

Nax-Value  Cards  (Cards  8b  and  8c) 

The  Nax-Value  Cards  have  40  two-column  fields,  one  field  per  varir 
able.  The  numbers  punched  in  these  fields  determine  the  value 
ranges  that  will  be  used  in  the  generation  of  percentage  tables 
and  statistical  computations,  if  the  Nax-Value  Option  (Cols.  27, 

28  of  the  Main-Parameter  Card)  has  been  exercised.  In  this  case, 
Percentage-Table,  Chi-Square,  and  Correlation-Coefficient  Options 
also  would  have  been  specified  on  the  Main-Parameter  Card. 

The  user  must  specify  a value  on  these  cards  for  each  variable  be- 
ing read,  whether  or  not  it  is  a variable  whose  upper  limit  is  be- 
ing altered  for  percentage  computations.  If  five  variables  were 
being  read,  each  with  a value  range  of  1—4,  and  if  it  was  desired 
to  eliminate  category  4 of  variable  2,  the  Nax-Value  Card  would  be 
punched  0403040404.  The  Max-Value  Card,  determining  the  categories 
used  for  table  construction,  would  be  punched  0404040404. 

Again,  if  only  40  variables  are  being  read,  then  only  one  Nax-Value 
Card  need  be  prepared.  The  Nax-Value  of  a variable  must  be  less 
than  or  equal  to  the  Max-Value.  If  the  Nax-Value  is  inadvertently 
punched  as  a value  greater  than  the  Max-,  the  program  will  termi- 
nate with  an  error  message. 
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Table-Selection  Cards  (Cards  9-12) 


Cards  9a  and  9b 
Cards  10a  and  10b 
Cards  11a  and  lib 
Cards  12a  and  12b 


First-dimension  (column)  variable 
Second-dimension  (row)  variable 
Third-dimension  variable 
Fourth-dimension  variable 


The  Table-Selection  Cards  are  used  to  instruct  the  program  as  to 
which  variables  are  to  be  used  in  constructing  each  table.  The 
user  identifies  these  variables  by  the  order  in  which  they  were 
read  (as  specified  on  the  Format  Cards). 

Each  card  consists  of  40  two-column  fields,  one  field  per  table, 

A maximum  of  40  tables  can  be  specified  with  the  use  of  the  "a" 
cards.  If  more  than  40  tables  are  desired,  the  specifications  are 
continued  on  the  Mb"  cards.  Where  no  more  than  40  tables  have 
been  called  for,  the  "b"  cards  should  not  be  included  in  the 
Control-Card  deck. 

The  first  field  for  each  of  cards  9a,  10a,  11a,  and  12a  corresponds 
to  the  first  table  that  the  computer  will  construct.  (If  the  user 
wishes  to  crosstabulate  variable  26  by  variable  13  in  table  1,  he 
punches  26  in  Cols.  1 , 2 of  card  9a  and  13  in  Cols.  1,2  of  card  10a. 
Variable  26  will  then  appear  along  the  columns  of  the  first  contin- 
gency table  and  variable  13  in  the  rows.)  If  only  a bivariate  dis- 
tribution is  desired,  the  corresponding  fields  in  cards  11a  and!2a 
should  be  left  blank.  If,  however,  the  user  wants  to  crossclanfy 
the  same  pair  of  variables  while  holding  a third  variable  constant, 
he  should  punch  the  number  of  the  third  variable  into  Cols.  1,2  of 
card  11a.  A fourth  variable  can  be  introduced  in'  the  table  the 
same  way  with  the  use  of  card  12a. 

When  a third  variable  is  used  in  a table,  a separate  subtable  is 
prepared  for  each  category  of  the  third  variable.  The  computer 
screens  the  data,  selects  all  observations  falling  into  the  first 
category  of  the  third  variable,  and  prepares  from  this  subset  of 
the  data  a crossclassification  of  the  first  and  second  variables 
selected.  It  then  follows  the  same  procedure  for  the  second  cate- 
gory of  the  third  variable,  etc.  (If  sex3  with  a value  range  of 
1—3,  had  been  selected  as  a third-dimension  variable,  three  separ- 
ate crossclassification  tables  would  be  generated:  for  individuals 

of  sex  1 by  variable  x by  variable  ),  of  sex  2 by  x by  y,  and  of 
sex  3 by  x by  y.  If  the  set  of  data  being  processed  did  not  in- 
clude any  individuals  of  sex  3,  the  subtable  would  be  all  zeros 
and  would  not  be  generated.) 
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There  is  no  limitation  on  the  number  of  categories  for  third-  or 
fourth-dimension  variables,  but,  since  a subtable  is  prepared  for 
each  value  (except  zero)  of  a third-dimension  variable,  a user 
would  generally  wish  to  avoid  selecting  one  with  a large  number  of 
categories.  When  a fourth-dimension  variable  is  used,  a subtable 
is  generated  for  each  combination  of  values  of  the  third-  and 
fourth-dimension  variables  (except  zero);  i.e.,  the  number  of  sub- 
tables generated  is  equal  to  the  number  of  categories  (Max-Value) 
for  the  third  variable  multiplied  by  the  number  of  categories  for 
the  fourth.  A given  variable  may  be  selected  for  as  many  tables  as 
desired,  or  for  none  at  all. 

The  largest  table  that  the  program  can  handle  is  20X99;  21  columns, 

including  zero,  is  the  maximum  table  width.  Similarly,  100  rows, 
including  zero  row,  is  the  maximum  table  length.  Therefore,  Max- 
Value  of  a first-dimension  variable  should  never  be  more  than  20. 

A variable  with  more  than  20  categories  can  be  used  as  a first- 
dimension  variable  by  setting  the  Max-Value  at  20,  thereby  elimi- 
nating categories  beyond  this  limit.  If  this  is  not  appropriate 
to  the  research,  existing  value  ranges  can  be  altered  by  means  of 
recoding  (see  Recode  Control  Cards) . Note  again  that 
of  a variable  means  the  highest  value  to  be  processed 
ing,  if  any.  Therefore,  selecting  variables,  setting 
etc.  , should  always  be  based  on  th,e  Post-Recode  value 
than  on  the  original  value  range. 


the  Max-Value 
after  recod- 
Max-Values , 
range  rather 


Table  - Selection  Cards  should  be  prepared  as  follows. 

Card  9a.  Forty  control  fields  (one  per  table)  of  two  columns  each. 
The  number  of  the  variable  that  a user  has  selected  as  his  first- 
dimension  variable  for  table  1 should  be  punched  in  Cols.  1,2,  the 
f irs t - d imeris ion  variable  of  table  2 should  be  designated  in  Cols. 
3,4,  etc . 


Card  9b. 


If  more  than  40  tables  have  been  called  for,  then  an  ad- 
ditional  32  control  fields  (bvo  columns  each)  are  available  on  card 
9b,  to  provide  a maximum  of  72  fields.  Card  9b,  if  used,  should  be 
placed  immediately  behind  card  9a.  Where  no  more  than  40  tables 
have  been  called  for,  card  9b  should  not  be  included. 

Card(s)  IQa^  fo.  Forty  control  fields,  one  per  table;  information 
continued  onto  following  card  10b  only  if  necessary  (same  as. above) 
Second- dimens  ion  variables  are  designated  in  this  card  or  pair  of 
cards . 


Card  (_  s)  1 1 a3  b . Same  as 
variables  are  designated 


cards  9 and  10 
on  card(s)  11. 


except  that  third-dimension 
Where  no  third  dimension  is 
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desired,  the  corresponding  control  field  of  cardfs)  11  must  be 
zero  or  blank.  (Card  11a  must  be  included  even  if  all  tables  are 
two-dimensional  and  the  card  is  entirely  zero  or  blank.  Similar- 
ly, card  lib  must  be  included,  whether  blank  or  not,  but  only  if 
more  than  40  tables  are  called  for,) 

CardAs_l  b,  Same  as  above,  except  that  fourth-dimension  vari- 

ables are  designated  on  card(s)  12. 

Example,  Five  tables  are  desired,  as  follows. 

Table  1 Table  2 Table  3 Table  4 Table  5 
Cols.  1,2  Cols.  3,4  Cols.  5,6  Cols.  7,8  Cols.  9,10 


Card  9a 
1st  Dim. 

17 

12 

8 

4 

4 

Card  10a 
2nd  Dim. 

2 

14 

6 

12 

14 

Card  11a 
3rd  Dim. 

5 

2 

Card  12a 
4th  Dim. 

5 

These  Table-Selection  Cards  would  indicate  to  the  computer 
that  variables  17,  2,  and  5 are  to  be  used  in  constructing 
the  three-dimensional  table  I,  etc. 

Recoding  Option 

The  six  types  of  recoding  operations  are — 

Code  Option 

01  Recode  by  adding  some  constant  to  the  value 

02  Recode  by  subtracting  some  constant  from  the  value.  (Where 

a negative  value  results,  datum  is  treated  as  out  of  bounds) 

03  Recode  by  dividing  some  constant  to  the  value  (no  rounding; 
e.g.,  89/30  = 2) 


04 

Recode  by 

regrouping 

the 

data 

into 

specified 

intervals 

05 

Recode  by 
addition 

regrouping 

the 

data 

into 

specified 

intervals 

and 

06 

Recode  by  regrouping 
subtraction 

the 

data 

into 

specified 

intervals 

and 

07 

Recode  by 

regrouping 

the 

data 

into 

specified 

intervals 

and 

division  continued 
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If  the  Recode  Option  (card  4,  Cols,  11-12) 


Cards  should  not  used.  If  the  Recode  Option 
Control  Cards  must  be  prepared  as  follows. 


is  "no,"  Recode-Control 


is 


"yes , " 


Recode 


Note  that,  if  more  than  40  variables  are  being  used,  and  if  recod- 

Cwfd  .!hen  3 second  Recode-Selection  Card  must 

be  prepared,  whether  blank  or  not,  and  placed  right  after  the  first 
Recode-Selection  Card;  and  a second  Constant  Card  (blank  or  not) 
must  be  placed  behind  the  first  Constant  Card. 


Recode-Selection  Card(s) 


j*e^ds  (°ne  per  variable),  of  two  columns  each. 
40  fields  for  the  first  40  variables  are  on  Recode  Card 
fields  for  variables  41-80  are  on  card  2. 


The 

1; 


first 

the 


The  number  of  the  recode  type  (shown  above)  to  be  used  for  a given 
variable  should  be  punched  in  the  corresponding  control  field.  If 

a given  variable  is  not  recoded,  the  corresponding  control  field 
must  be  blank  or  zero. 


Constant  Card(s) 


jiei^S  ?ne  Per  varia^le)  of  two  columns  each.  The  first 
40  fields  for  the  first  40  variables  are  on  Constant  Card  1;  the 
fields  for  variables  41—80  are  on  Constant  Card  2. 


The  constants  to  be  used  for  the  addition,  subtraction,  or  division 
recoding  operations  should  be  given  in  the  corresponding  fields  of 
c°nstant  Card.  If,  for  example,  it  is  desired  to  recode  vari- 
no  !u^?CJlng  a °?  ?ne  from  each  category,  the  code 


number  02 
1 and  the 


should  be  punched  in  Cols.  13,14  of  Recode  Selection  Card 
constant  01  punched  on  Cols.  13,14  of  Constant  Card  1. 


Where 


no  recoding  or  recode  type  04  was  called  for,  the  correspond- 
ing field  on  the  Constant  Card  is  irrelevant.  The  Constant  Card(s) 
mus.  be  tnoluded  if  the  Recode  Option  was  specified  on  the  Main- 
Parameter  Card  (even  if  type  04  is  the  only  recode  operation  called 
tor  and  thus  the  entire  Constant  Card(s)  is  irrelevant). 


Regrouping  Card ( s ) — [Upper-Limit  Card ( s ) ] 


05,  06,  or  07)  is  specified  for 


If  coding  by  regrouping  (types  04,  #uBcnwo  ior 

one  or  more  of  the  variables,  then  the  user  must  prepare  one  Regroup 
^rri_;al?°_.called  Upper-Limit  Card)  for  each  variable  to  be  recoded 

Regroup  Cards  used  must  be  in  order  according  to 
Where  no  variables  are  being  regrouped,  no  Re 
be  used. 
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through® 80?? 

variable  might  be  regrouped.  Reading  from  left  to  g » interval 

ssr.^  iSr^S;11?  e; p j-c  rs.i- 

should  contain  the  upper  limit  of  the  second  interval, 


don^be  f ore^add  i tion^  sub  tract  ion  ,r  orUdiv  is  ion^  Assume^  for  exam- 
ple? that  it  isdesired  to  r^ode4rawoageanfigures  -to^hese^ate 

FH w i!  ass  2°s£ si- 

1-5,  .°r'ic  ?i  95  The  Max-Value  for  this  variable 

2°  and  OOiOO  in  Cols  21  25  The  Max  Va  with  vaiues  less 

syi  A**  <;•>*• 

d.,.  values  l.vjer  than  the  f;r.,>upperji.jt^ut  l...  t 

interval s^areS defined  by  iheir  upper  limits  ^ 

in  the  k*h  interval  are  set  equal  to  k - 1,  they  become  rne  l 

category.  See  illustration  below. 


Original  Data  Values 
Regroup  Card 

Values  after  Regrouping 
(Max-Value) 


0-20 

00020 

0 


21-30 

00030 

1 


31-40  41-50 

00040  00050 

2 3 


51-100 

00100 

4 


Variable-Name  Cards 


A set  of  Variable-Name  Cards  must.be  used^hene^er^the  Variable-^ 

Name  Option  (card  4^  Cols.  9 J°)  d*  one  card  for  each  variable 

read?  We  name' or  deslription  of  each  variable  should  be  punched 
in  Cols.  1-72,  one  card  per  variable. 


Limi tations 

Number  of  variables 
Number  of  tables  per  problem 
Number  of  problems  per  run 
Number  of  cases 
Largest  table 


<80 

<72 

<99 

<9999 

20X99 
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There  is  no  limitation  on  the  number  of  categories  for  third-  or 
fourth- dimens  ion  variables , but,  since  a subtable  is  prepared  for 
each  value  (except  zero)  of  a third-dimension  variable,  a user 
would  generally  wish  to  avoid  selecting  one  with  a large  number  of 
categories.  When  a fourth-dimension  variable  is  used,  a subtable 
is  generated  for  each  combination  of  values  of  the  third-  and  fourth- 
dimension  variables  (except  zero);  i.e.,  the  number  of  subtables 
generated  is  equal  to  the  number  of  categories  (Max-Value)  for  the 
third  variable  multiplied  by  the  number  of  categories  for  the  fourth. 

Job  Deck  Structure 


System  Control  Cards 

Job  Card 

REQUEST (TAPE 1 ,n,m)  HANG  REEL  XXXX 

(where  n = density 
and  m * X,  if  data 
tape  has  not  been 
written  by  the  6400) 

LIBRARY (NUCROS) 

LGO . 

7-8—9  (End  of  Record) 


If  data  are  on  tape 


(NUCROS  Control  Cards) 

1 Problem  Card  (required) 

2,3  Title  Cards  (required)  

4 Main-Parameter  Card  (required) 

5,6,7  Format  Cards  (required) 

8,8a  Max-Value  Card(s)  (required) 

8b, 8c  Nax-Value  Card(s)  (optional) 

9,10,11,12  Table -Selection  Card(s) 

If  more  than  40  tables  are 
specified,  order  of  Table- 
Selection  Cards  must  be  9a, 

9b , 10a , 10b , • • • , 1 2b  (required) 
Recode -Select ion  Card  (only  if  recoding 
is  called  for) 

Constant  Cards  (only  if  recoding  is 
called  for) 

Regroup  Cards  (only  if  regrouping  is 
called  for) 

Variable-Name  Cards  (only  if  Variable- 
Name  Option  is  exercised) 

Data  cards,  unless  data  input  is  on  tape 
6-7— 8— 9 (End  of  Information)  


Repeat  for  as  many 
problems  as  necessary 
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SAMPLE  INPUT 


VLORR«tti9l9MBHBP»CM7?600.  nwcRCS 
LIRFMRY  (NUCRCS) 

LOO. 

01 

NIJCROS  CROSS  CLASSIFICATION  PROGRAM  EVeSamPLE 

loo  2 13344  001110000 
(24X.2I1) 


000  0028 


0306 

01 

02 


0101 

0101 

NBR 

VISIT 

C24  4521  551102130  125 

C2&  103101242103112  5125 

C24  24750  9 03030  0 124 

C24  27750  9 03030  10  5124 

C24  3439117531321  00  6404 

C24  3763110523031  30  325 

C24  4239112521031  11  R314 

C24  4534114521020  2117515 

C24  5533012  41000  22  5004 

C24  6237112521121  11  7304 

C24  6640110321121  54  5312 

C24  6736112531131  6412214 

C24  6626012  21031  00  324 

C24  7241012441031  20  6211 


EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 


C24  26043110231131  57  8124 
C24  26237112341121  65  114 
C24  265551  6321030  10  113 
C24  267391  9321131  51  61l'4 
C24  27142116521121  00  4002 
C24  27227115541201  7011514 
C24  27333015531121  5o  6014 
C24  27963116  41031  50  9314 
C24  28138016  41031  4315500 
C24  28636010  11001  1412310 
C24  29153012  41131  30  8004 
C24  29232114531000  10  4214 
C24  293581  8521021  40  5115 
C24  29451117541021  5112313 


EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

EVES 

eves 

EVES 

EVES 

EVES 

EVES 

EVES 
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SAMPLE  OUTPUT 

NUCROS  CROSS  CLASSIFICATION  PROGRAM  EVESAMPLE 

TOTAL  CASFS  EXPECtEC*  100  PROBLEM  NO.  1 OF  1 

FORMAT  IS  <?AX,2ll> 


o 

o 

o 

o 

o 

KJ 

00 


VARIABLE  1 2 

MAX, VALUE  3 6 


TABLE  no,  variables  MAXIMUM  values 

1 12  3 6 


RFC0OING  OPTION  CALLED  FOR 

VAR, 

NO. CODE  CONST,  RECOCEO  CATEGORIES  (UPPER  LIMITS) 

111 
? 1 1 


VAR, NO. 


1 NBR 

2 VISIT 
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» COST  ESTIMATE 

O 

° For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
g 0.953  seconds  for  central-processor  time  and  19.596  seconds  for 
o peripheral -processor  time  with  a memory  useage  of  72,600  words. 

Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS— NUCR0S 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 

LANGUAGE 


000  0029 

Critical-Path  Summary-Probability  Statistic 
Based  on  Normal  Curve 

PERTC  NUCC022 

Vogelback  Computing  Center 
Northwestern  University 


Vogelback  Computing  Center 
Northwes tern  University 

CDC  FORTRAN 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 


PERTC  produces  a detailed  scheduling  network,  final 
summary,  and  probability  statistic  for  events  that 
distributed  about  some  mean. 


critical-path 
are  normally 


REFERENCES 

Rogers,  H.B.,  "Construction  Project  Pert  Network,"  Northwestern 
Univ.  Grad.  School  Business  (Jan.  1964;  unpublished).  A reference 
copy  may  be  obtained  from  the  EIN  office  for  the  cost  of  duplica- 
ting and  mailing. 
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Jf  g USER  INSTRUCTIONS 

o 

° Description  of  Input  Data 

O 

o Problem  Setup  Card 


Columns 

1-  3 


4-  6 

7-  9 
10-14 


Contents 

Number  of  activities — i.e.,  the  number  of  occurrences 
that  happen  between  two  arbitrarily  established 
points  in  time  that  the  network  plan  uses  for  estima- 
tion 

First  activity  number  to  begin  the  network — i.e., 
the  starting  point 

Last  activity  number  to  end  the  network 

Completion  time  desired;  if  none  specified,  mean  is 
assumed  and  the  probability  statistic  will  be  .5 


Activity-Card  Setup 


There  will  be  a number  of  Activity  Cards  less  than  or  equal  to  999 
and  equal  to  the  number  punched  into  Cels.  1—3  on  the  Problem  Card. 

Note:  Maximum  number-value  assignment  with  which  one  may  identify 

an  activity  is  999 . This  is  a function  of  the  program  and  in  no 
way  is  necessarily  binding  if  one  should  care  to  change  certain  ele- 
ments in  the  source  program. 


Columns 
1-  6 

7-  9 
10-12 
13-17 
18-22 
23-27 


Contents 

Any  alphanumeric  information;  if  punched,  it  must  be 
punched  on  all  Activity  Cards.  It  is  a job-batch 
check 

Predecessor-event  number 
Successor-event  number 
Optimistic  time  estimate  (F5.0) 

Most-likely  time  estimate  (F5.0) 

Pessimistic  time  estimate  (F5.0) 


A blank  card  must  follow  the  set  of  Activity  Cards. 

Jobs  may  be  stacked  one  on  top  of  the  other.  The  last  oard  in  each 
group  of  jobs  must  be  blank . 
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Description  of  Output 

Primary  Output — consists  of  complete  activity  table  consisting  of 

(1)  Predecessor- .ivent  number 

(2)  Successor-event  number 

(3)  Optimistic  time  estimate  (OTE) 

(4)  Most- likely  time  estimate  (MLTE) 

(5)  Pessimistic  time  estimate  (PTE) 

(6)  Weighted  time:  [OTE  + 4 (MLTE)  + PTE]/6 

(7)  Earliest  time  that  an  event  can  be  expected  to  be  completed 

(8)  Latest  time  for  the  predecessor  event  for  the  given  activity 

(9)  Latest  time  for  the  successor  event  for  the  given  activity 

(10)  Slack  time  allowable  along  this  activity’s  path 

Secondary  Output — consists  of  a table  showing  pert  calculations  and 
critical-path  summary.  In  the  case  of  a parallel  path,  the  com* 
puter  takes  one  of  the  paths  only.  If  it  is  seen  that  a path  was 
chosen  that  does  not  have  the  highest  variance,  merely  pull  the 
cards  that  were  chosen  and  resubmit.  The  probability  statistic 
will  then  be  corrected. 

The  output  in  this  table  consists  of  the  activity  identification, 
the  optimistic  and  pessimistic  times,  the  earliest  time  that  an 
event  could  be  completed  following  achievement  of  the  predecessor 
event,  the  calculation  of  the  range  (OTE-PTE),  the  range/6,  and  the 
variance  [(range/6)2].  These  things  come  out  for  each  activity  on 
the  critical  path.  The  ratio  of  the  standard  deviation  to  the  mean 
is  calculated,  and  then  a probability  statistic  is  printed. 

Error  Indications  (See  also  Additional  Information,  below) 

The  program  will  print  out  error  messages  in  the  event  of  unspeci- 
fied completion  times  or  errors  in  the  Start  Card. 

Limitations  (See  also  Additional  Information,  below) 

Maximum  999  Activity  Cards  allowed;  not  more  than  50  dependent  de- 
cision links.  All  events  must  eventually  terminate  by  linking  up 
to  the  last  even  that  you  designated  in  the  card  that  sets  up  the 
problem. 

Additional  Information 
General  Program  Precautions 

No  event  may  appear  in  the  predecessor- event  column  unless  it  is 
listed  previously  in  the  successor-event  column  of  a preceding 
Activity  Card.  Exception:  the  first  event  in  the  network.  If 

this  specification  is  violatfd,  the  following  will  print  out: 

continued 
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LOOKING  FOR  PRECEDING  EVENT  NUMBER  FOR  ACTIVITY  CARD  NUMBER  _ 

and  your  output  will  be  valueless.  The  number  that  prints  out  is 
the  total  number  of  cards  to  remove  from  the  data  deck.  The  fol- 
lowing card  will  be  the  incorrectly  punched  or  linked  card.  The 

offending  number  will  be  punched  in  Cols.  7—9.  Activity-number 
assignments  are  arbitrary.  You  may  use  a number  only  once,  but  it 
makes  no  difference  if  you  begin  high,  low,  or  intermediate  in  the 
number  series.  If  you  follow  the  precaution  above,  you  will  be 
correct . 

The  program  assumes  that  there  will  not  be  more  than  50  dependent 

decision  links  in  a network  of  1000  or  less  events.  If  this  is 

found  to  be  incorrect,  the  necessary  change  may  be  made  on  the 
FORTRAN  statement  following  statement  5 in  the  source  program 
(DO  503  M * 1,50)  . 

Job  Deck  Structure 

Job  Card 
LIBRARY  (PERTC) 

LGO. 

7-8-9  EOR, 


6— 7— 8-9  EOI 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
60.323  seconds  for  the  central-processor  time  and  14.756  seconds 
for  peripheral-processor  time  with  a memory  useage  of  57,300  words. 
Chargeable  computer  time  was  $8.98. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $8.98  + $15.00  + network  overhead 
= $23.98  + network  overhead 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Punch  and  Print  Rankings 
P PRANK  NUCC023 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 

AUTHOR(S)  AND  Vogelback  Computing  Center, 

AFF I L I AT  I ON ( S ) Northwestern  University 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 


PPRANK  is  able  to  rank  raw  data  for  as  many  as  100  subjects  on  as 
many  as  140  variables  and  to  punch  out  these  ranks.  A nonparametric 
Spearman  product— moment  correlation  is  performed  upon  the  ranks, 
with  respect  to  the  raw  data.  Consensus  ratings  may  be  produced 
and  tested  for  significance  by  using  the  Kendall  W coefficient  of 
concordance.  No  missing-data  option  is  available. 

The  subjects  are  ranked  with  respect  to  each  variable.  The  rank  1 
is  assigned  to  the  subject  with  the  smallest  (i.e.,  most  negative) 
sample  value  of  the  variable  being  considered.  Subjects  that  tie 
at  a sample  value  are  assigned  a rank  that  is  the  average  of  the 
tied  ranks.  A consensus  ranking  of  the  subject  can  be  selected  by 
specifying  as  many  as  20  variables  as  the  ones  whose  ranks  are  to 
be  summed  and  ranked.  The  consensus  ranking  itself  then  becomes 
an  additional  variable.  Ties  among  the  sums  of  ranks  are  resolved 
by  comparison  of  the  sums  of  squares  of  ranks;  the  smaller  the 
sum  of  squares  of  ranks,  the  lower  the  rank  assigned  the  sum  of 
ranks.  Should  ties  still  persist,  an  average  rank  is  assigned.  It 
is  not  statistically  sound  to  form  consensus  ranks  from  variables 
that  are  not  in  accord  (as  measured  by  a W test  at  the  significance 
level  set  by  the  user) . 
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USER  INSTRUCTIONS 
Description  of  Input 


The  five  types  of  cards  used  for  input  to  PPRANK  are  the  Problem 
Card,  the  Format  Card(s),  the  Subject-Name  Card(s),  the  Consensus 

• 9 * % ^ f N ^ 4 « a m m «ft  m 


the  reading 

of  input 

data . 

Problem  Card 

Columns  Parameter 

Contents 

1-  6 

*SETUP 

7-  9 

ISUB 

Number  of  subjects  (<100) 

10-12 

IVAR 

Number  of  variables  before  any  consensus 
variables  are  formed  (orig.  + consensus 
<140) 

13 

IARR 

Value  of  IARR  (see  below) 

14 

INAME 

* 1 if  Subject-Name  Card(s)  are 
(see  below) 

to  be  used 

f 1 otherwise 

15 

IFORMT 

Number  of  Variable-Format  Cards 

(<9) 

The  parameter  IARR  controls  the  reading  of  data,  according  to  the 
following  coding. 


set  is  an 
The  I DENT 
variables 


IARR  = 2 
IARR  = 3 


IARR  = 1 ISUB  sets  of  data  cards  are  read  in;  a set  may  consist 

of  one  or  more  cards.  The  first  value  read  off  each 
identification  (IDENT)  for  that  set  (£A6) . 
is  followed  by  the  IVAR  sample  values  of  the 
on  the  subject  represented  by  this  set 

Same  as  above,  except  that  IDENT  is  read  after  the 
IVAR  sample  values 

IVAR  sets  of  cards  are  read  in,  one  for  each  variable. 
Each  set  contains  the  ISUB  sample  values  of  one  vari- 
able on  all  ISUB  subjects.  No  IDENT  is  read  for  the 
subjects;  it  is  assumed  that  IDENT  is  blank  for  every 
sub j ect 

Subjects  are  assigned  names  in  one  of  three  ways: 

(1)  The  IDENT  for  each  subject  can  be  read  off  each  data  set — 

IARR  = 1 or  2).  This  IDENT  could  be  all  blanks,  especially 
if  IARR  * 2 

continued 


10/69 


3^9 


000  0030 


000  0030 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


DCO  0030 


(2)  The  IDENT  is  assumed  to  be  blank  if  IARR  = 3 % 

(3)  Subjects  may  be  named  on  Subject-Name  (*SNAME)  Cards.  Any 
IDENT  read  under  (1)  or  assumed  under  (2)  above  is  supersed- 
ed by  a name  specified  on  an  *SNAME  card 

The  formation  of  consensus  variables  is  controlled  by  *ADVAR  cards. 
The  formation  of  a consensus  variable  increases  the  number  of  vari- 
ables by  one.  Restriction:  The  sum  of  original  variables  and  con- 

sensus variables  must  be  <140. 


O 

o 

o 

o 

o 

04 

o 


Format  Card(s) 

Columns 
1-  6 

l -11 


Contents 

*F0RMT 

Format  (in  F or  E notation) 


Examples  for  ISUB  = 30,  IVAR  = 21,  for  which  each  set  will  contain 
three  cards: 

if  IARR  = 1,  then  IDENT  is  read  first,  followed  by  21  sample  values 

*F0RMT (A6 ,7F10.0/(6X,7F10.0))  or 
*F0RMT (A6,7F10.0/2(6X,7F10.0)) 

if  IARR  = 2,  then  IDENT  is  read  after  the  21  values 

*F0RMT (2 (8F10.0/) ,5F10.0,A1) 

if  IARR  = 3,  then  30  sample  values  are  read  in  with  no  IDENT 

*F0RMT (10F8 . 0)  or 
*F0RMT (3(10F8.0/)) 


o 


Subject-Name  Card(s) 

Columns  Card 

1-  6 ~ 

7-12 
13-18 


61-66 

1-  6 
7-12 

61-66 


Contents 

*SNAME 

IDENT  for  1st  subject 
IDENT  for  2nd  subject 

IDENT  for  ioth  subject 
*SNAME 

IDENT  for  11th  subject 
IDENT  for  20th  subject 
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Include  only  as  many  *SNAME  cards  as  are  needed.  For  example,  if 
ISUB  = 41,  five  *SNAME  cards  would  be  required. 

Consensus-Variable  Card(s) 

The  presence  of  the  Consensus -Variable  Card  causes  the  number  of 
variables  (IVAR)  to  be  increased  by  one. 


Ti/pe  One 


Columns 

Parameter 

Contents 

1-  7 

*ADVAR1 

8-10 

NADD 

Number  of  variables  used  to  form  this  con- 
sensus variable  (£20) 

11-13 

IADD(l) 

Number  of 

first  variable  to  be  used 

14-16 

• 

I ADD  (2) 
• 

Number  of 

second  variable  to  be  used 
• 

• 

» t 

• 

I ADD (NADD) 

Number  of 

• 

last  variable  to  be  used 

Each  IADD 
IVAR  (i.e 

value  must  be 
. , >1  and  £139) 

less  than 
. 

or  equal  to  the  present  value  of 

Type  Two 

Columns 

Parameter 

Contents 

1-  7 

*ADVAR2 

3-10 

I START 

Number  of 

first  variable  to  be  used  (£l) 

11-13 

ISTEP 

Increment  by  which  to  increase  the  number 
of  variable  to  be  used  (£0) 

14-16 

I STOP 

Number  of 
and  £IVAR 

last  variable  to  be  used  (<139 
but  > I START) 

Note:  As  many  as  139  variables  can  be  used  to  form  a consensus 

variable  by  using  an  *ADVAR2  card. 

Finish  Card 

Columns  Contents 

1-  6 *FINIS 

Note:  No  punched  output  can  be  obtained  until  after  a *FINIS  card 

has  been  read. 
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Description  of  Output 


The  output  consists  of  a set  of  cards  for  each  subject.  Each  card 
in  a set  contains  as  many  as  14  ranks.  The  number  of  cards  in  a 
set  is  determined  by  the  total  number  of  variables.  (For  example, 
30  would  be  punched  as  the  second  rank  on  the  third  card  of  each 
set.)  The  format  is  (13 , II ,A6 , 14F5 . 1)  for  each  card  in  the  set. 


Columns 

1-  3 
4 

5-10 

11-80 


Contents 

Number  of  the  subject  (£100) 

Position  of  this  card  in  its  set — i.e.,  0 
is  the  first  card,  9 is  the  tenth. 

Identification  for  the  subject  (IDENT) 

Ranks 


The  printout  consists  of  the  original  variables  listed  with  the 
rank  for  each  subject.  Following  this  are  the  consensus  variables 
and  the  ranks  of  the  subjects  on  the  sum  of  the  ranks.  For  each 
consensus  variable,  the  Kendall  W coefficient  is  calculated  and 
the  chi  square  is  calculated  with  the  proper  degrees  of  freedom 
for  testing  the  significance  of  the  consensus  variable.  Finally, 
a matrix  is  labelled  as  card  output  is  printed,  containing  the 
same  information  as  the  punched  cards. 

Li  mi tati ons 


Number  of  original  and  number  of  consensus  variables  £140 

Number  of  subjects  <100 

Number  of  Variable-Format  Cards  <9 

Number  of  variables  in  consensus  <20 


Job  Deck  Structure 

Job  Card 
LIBRARY (PPRANK) 

LGO. 

7-8-9  (EOR  Card)  

Problem  Card 
Format  Card(s) 

Data  Cards 

Subject-Name  Card(s),  if  used 
Consensus-Variable  Card(s),  if  used 
Finish  Card 
6— 7-8— 9 (EOI  Card) 


Repeat  if  multiple  run 
is  desired 


o 
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SAMPLE  INPUT 

1 1 CM5,60°-  PPRANK 


LOO. 

•SfTUP017nll30l 

•r0BMT<8X»17<Fl.0t2X>> 

01004450322236429533418511234444333433(49513630328417142633  2. *29 

01009450420325143737334433425620238249620526531421438333527  2.447 

01079450424323238539437436327534239435921729534430138331627  2.647 

010014504323381475214265293356394374335316  2326231437231728  2.75 

01000450625338645543327248338530425249530411739144423422424  2.824 

01046450540334411540530333242742321421625424433238430144643  3.000 

01001450439339333737436432234439337530538530636639235132433  3.000 

01023450434234341540339436422632141243744623431524338437521  3.059 

01008450520423146637244424440545245344645745435340344433531  3.41? 

0 1 00  24504493493474454456 1 3240540 1 47340749644442435531 242545  3.704 

0104145074614Q443565440443242544240344543446342642643345440  4.000 


•ADVAR2001001003 

•ADVAWOOIOOIOO* 

•A0VAR2Q0 |00l 00* 

•ADVAP2ooiOOlOO* 

•ADV AR200 1 001 007 
•ADVAR2001001008 
•A0VAR200 1001 009 
•ADVAR200100101O 
•ADVAR20O1001OU 
•rikis 

• ; ; ; ; 13  additional  runs 

included  here 

•SR7MP017012301 
•F0RM7  <8X.  17 IF1. 0.2XU  f 

01041443648242241145446449744641549345549446348446547440344  4.000 

0100144363863O233732235438534537435535632335437331434139335  3.000 

01046443435532327424238413538130640430327520249412745642333  2.765 

01023443335522627333246417136420646242536433323433747539414  2.765 

01008443736640641413141438323310548444422219538234431530317  2.706 

0 1 079443339722532324336422437221532436530427420136635635220  2.588 

01001443533643428714235423532230424333623111320420531640338  2.529 

01004443520640640326233326530610746221327423146423417527415  2.412 

01682443641714224428326313430410543340527515422415635245141  2.412 

010834433263214  45385201  92377  4632339624526634417426231425  2.35 

01000443524635423634234416317523743420314425313134224536417  2.118 

01 00944351 662933451 323042241 9136736341 6174 1722741353062031 9 2.000 

•AOV AR200 1001003 

•ADVAR2001001004 

•AOVAR2001 00 1 0Q8 

•A0VAR2001001006 

•ADVAR2001001007 

•A0VAR200 1001 00ft 

•40VAR2001001009 

•ADVAR2001001010 

•AOVAR2001001011 

•ADVAR2001001012 

•FTRlft 

I*..*;  ; 7 additional  runs 

included  here 
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0 

0 

• 0 

0 

• 0 

%0 

1 f 0 

0 

• 0 

5 

• 0 

5.0 

9 

•0 

5 

• 0 

2 

• 5 

5.0 

9 

.0 

1.0 

9 

•0 

9. 

0 

5 

• 0 

3 

• 0 

3.0 

171 

2 

• 0 

2 

• 0 

2.0 

2 

• 0 

2 

• 0 

2 

• 0 

?.0 

2 

• 0 

0.0 

0 

• 0 

0. 

0 

0 

• 0 

0 

• 0 

0.0 

i 


Printout  was  ter- 
minated on  16th 
run  owing  to  ex- 
ceeding of  line 
limit 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
28.459  seconds  for  central -processor  time  and  28.786  seconds  for 
peripheral -processor  time  with  a memory  usage  of  51,600  words. 
Chargeable  computer  time  was  $4.86. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $4.86  + $15.00  + network  overhead 
■ $19.86  + network  overhead 


CONTENTS— PPRANK 
pages 

1 Identification  § Abstract 

3—6  User  Instructions 

7-11  I/O 

13  Cost — Contents 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Rank-Order  Statistics 
RKSTAT  NUCC020 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 


Vogelback  Computing  Center 
Northwestern  University 


Vogelback  Computing  Center 
Northwestern  University 

CDC  FORTRAN 


COMPUTER 


CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


CONTACT 


FUNCTIONAL  ABSTRACT 


Lorraine  Borman,  EIN  Technical  Representa 
tive,  Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


RKSTAT  ranks  as  many  as  100  subjects  on  as  many  as  80  variables 
and  calculates  the  following  rank-order  statistics  that  compare 
the  ranks  assigned  to  two  or  more  variables:  Wilcoxon-Mann— 

Whitney  U,  Kruskal-Wallis  H,  Spearman  rank  correlation  coefficient 
RS,  Kendall  coefficient  of  concordance  W.  Sample  values  for  these 
statistics  are  printed  out  with  directions  for  the  testing  of 
their  significance. 

The  statistical  comparison  tests  in  this  category  assume  that  the 
raw  data  have  only  the  strength  of  ordinal  measurement.  A raw- 
data  observation  is  assigned  a rank  that  is  given  by  one  plus  the 
number  of  observations  that  are  numerically  smaller  than  it  (if 
IRANK  * 0)  or  numerically  larger  than  it  (if  IRANK  =1).  In  cal- 
culating the  statistics  in  these  tests,  the  ranks  are  treated  as 
interval  measurements  without  implying  that  the  raw  data  have  the 
strength  of  an  interval  scale.  These  statistics  universally  assume 
underlying  continuity  ; therefore,  the  probability  of  a tie  in  the 
raw  data  is  zero.  When  a tie  does  occur,  however,  it  is  immedi- 
ately assumed  that  the  tie  is  an  illusion  produced  by  inaccurate 
measurement  and  each  tied  observation  is  assigned  the  average  of 
the  ranks  available  to  the  tied  observations.  For  example,  if  a 
single  observation  of  1.53  has  been  assigned  the  rank  9 and  four 
observations  are  tied  at  1.54,  each  of  the  four  tied  observations 
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will  be  assigned  the  rank  11.5  and  any  single  observation  occur- 
ring at  1.55  would  get  the  rank  14. 

Wi 1 coxon-Mann-Wh itney  U Statistic  Test — compares  two,  independent 
samples  of  equal  or  unequal  size.  The  U test  is  more  sensitive  to 
differences  in  location  (central  tendency)  than  to  differences  in 
dispersion  or  skewness.  The  Kolmogorov-Smirnov  D test  is  more 
suitable  than  the  U test  if  one  wishes  to  test  for  all  kinds  of 
differences . 

For  fixed,  small  a,  the  power  efficiency  of  the  U test,  as  com- 
pared with  the  t test,  approaches  95.5%  (i.e.,  3/ir  X 100)  as  N 
approaches  infinity.  This  shows  that  the  U test  is  very  powerful 
for  large  samples  and  even  moderately  sized  samples. 

Krus kal-Wal 1 i s H Statistic  Test — compares  k independent  samples  of 
equal  or  unequal  length.  Like  the  U test,  the  H test  is  primarily 
a test  of  location. 

For  fixed  small  a,  the  H test,  as  compared  with  the  F test,  has  an 
asymptotic  efficiency  of  95.5%  (i.e.,  3/tt  X 100). 

Spearman  Rank  Correlation  Coefficient  RS — gives  the  correlation 
between  two  matched  samples  (of  equal  length  N) . 

The  Spearman  RS  has  approximately  91%  power  efficiency  when  com- 
pared with  the  Pearson  r (i.e.,  when  the  matched  data  are,  in  fact, 
taken  from  a bivariate  normal  distribution,  are  measured  on  an 
interval  scale,  and  are  correlated  in  the  population,  then  r will 
detect  this  correlation  at  the  significance  level  with  91  observa- 
tions for  every  100  observations  that  are  required  to  detect  this 
correlation  at  this  significance  level  by  RS) . 

Kendall  Coefficient  of  Concordance  W — gives  the  correlation  between 
k matched  samples  of  equal  length  N.  Note:  a significant  W does 

not  imply  that  the  rankings  are  objective  or  "right,"  but  only  "con- 
sensual." I.e.,  each  sample  appears  to  have  its  observations  ranked 
on  the  same  (possible  erroneous)  criteria. 

The  power  of  W is  91%  as  compared  to  the  average  of  the  pairwise 
Pearson  r correlations  of  the  k samples. 


Interested  persons  are  directed  to  the  source  listed  in  the  Refer- 
ence for  a fuller  mathematical  explanation  of  the  various  tests. 


REFERENCE 

Siegel,  S. , Nonparametrio  Statistics  (McGraw-Hill  Book  Co.,  Inc., 
New  York,  1956) . 
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USER  INSTRUCTIONS 
Description  of  Input  Data 

The  word  group  signifies  a number  of  subjects  who  are  considered 
homogeneous.  Each  of  these  subjects  has  a number  of  (NVARS)  of 
variables  punched  upon  its  set  of  cards.  Frequently,  a set  is  one 
card  only.  A total  of  NGRPS  groups  are  read  in.  Example:  if 

NVARS  - 3 and  NGRPS  - 2,  then  3 variables  (age,  weight,  IQ)  could 
be  entered  for  63  men  (group  1)  and  37  women  (group  2).  A set 
could  consist  of  one  card  upon  which  is  punched  the  subject’s 
identification  (this  will  not  be  read  by  the  computer),  his  age. 
weight,  and  IQ.  ’ 8 ’ 

A sample  consists  of  the  data  on  one  variable  for  all  the  subjects 
in  one  group.  The  program  refers  to  the  samples  in  such  a way 

that  the  variables  of  a group  are  numbered  successively;  i.e.,  in 

the  above  example,  sample  1 consists  of  the  ages  of  the  63  male 

subjects,  sample  2 is  the  weights  of  the  63  male  subjects,  sample 

3 is  the  IQ  of  the  63  male  subjects,  sample  4 is  the  ages  of  the 
37  female  subjects,  etCr  Thus,  a U test  between  samples  1 and  4 
will  compare  the  ranks  assigned  to  the  ages  of  male  and  female 
subjects  to  see  if  the  ages  come  from  different  populations.  Sam- 
ples 1 and  4 may  not  be  correlated  with  an  RS  coefficient  in  the 
above  example  because  the  samples  have  a different  number  of  sub- 
jects  (63  f 37).  An  RS  between  samples  1 and  3 would  indicate  if 
the  IQ  of  male  subjects  increases  or  decreases  with  age. 

Problem  Card 


Co  lumns 

Parameter 

Contents 

1-  6 

* INPUT 

7-  8 

NVARS 

Number  of  variables  measured  on  each 

group  (1<NVARS<80) 

9-10 

NGRPS 

Number  of  groups  (1<NGRPS<20) 

11 

NFMT 

Number  of  Variable-Format  Card(s)  to 
be  read  preceding  each  group 
(1<NFMT<9) 

12-14 

MOBS  (1) 

Number  of  subjects  in  group  1 
(1<M0BSC1) <100) 

15-17 

MOBS  (2) 

Number  of  subjects  in  group  2 

• 

• 

• 

(1<M0BSC2) <100) 

• 

13 

MOBS  (NGRPS) 

• 

Number  of  subjects  in  last  group 
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Note : 

Samples  1 
Samples  NVARS  +1 
Samples  2*NVARS  +1 


through  NVARS 
through  2*NVARS 
through  3*NVARS 


will  have  MOBS  (1) 
will  have  MOBS  (2) 
will  have  MOBS  (3) 


observation, 
observations . 
observations . 


Variable-Format  Card(s) 

Columns  Parameter  Contents 

1-  6 *F0RMAT  on  each  card  used 

7-72  FMT  (I)  Specify  the  format  in  the  group  that 

follows 

The  same  format  frequently  is  used  for  all  the  groups,  but  a number 
of  Format  Cards  equal  to  NFMT  must  still  be  read  preceding  each 
group . 


Setup  Card(s) 


Columns  Parameter 

1-  6 
7 

8-13  IDENT 

14  IRANK 


15  NTYPE 


16-17  NSMPLS 


Contents 

* SETUP 


Blank 

Punch  six  alphanumeric  characters  to 
identify  the  test  about  to  be  per- 
formed 


Controls  the  assignment  of  ranks;  as- 
signment order  of  ranks  will  be  the 
same  for  all  variables  as  specified 
by  IRANK. 

■1:  the  larger  the  sample  value,  the 

lower  the  rank 

1*1:  the  smaller  the  sample  value,  the 

lower  the  rank 


■1:  specifies  U or  H test 

=2:  specifies  an  RS  or  W coefficient 

ariything  else  is  meaningless 


<1:  meaningless 

*2:  specifies  U test  or  RS  coeffi- 

cient 

-K:  specifies  a H or  W coefficient 

(2<K<30) 

>30 : meaningless 


continued 
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Note : 


o 

o 

18-19 

NUMSP 

CD 

o 

20-21 

NUMSP 

(2) 

• 

t 

• 

• 

• 

• 

NUMSP 

(NSMPLS) 

000  0031 

With  NTYPE  and  NSMPLS  both  specified 
only  one  test  or  coefficient  can  be 
calculated  per  Setup  Card 

Sample  number  of  1st  sample  to  be 
used 

Sample  number  of  2nd  sample  to  be 
used 


.2  Sample  number  of  last  sample  to  be 
used 

Note:  1<NUMSP(I)<NVARS  X NGRPS  If  an  IDENT  of  all  dollar  signs 

(i.e.,  $J$$$$)  is  specified,  a standard  setup  will  be  performed  in 
which  NSMPLS  is  equal  to  NGRPS.  Thus,  and  IDENT  of  all  dollar 
signs  cannot  be  used  if  NGRPS  = 1 . In  the  standard  setup,  the 
values  of  IRANK  and  NTYPE  are  read  off  the  *Setup  Card  and  every- 
thing following  Col.  15  will  be  ignored.  The  program  then  performs 
NVARS  calculation  as  if  NVARS  Setup  Cards  had  been  read.  Example: 
if  NVARS  * 4,  NGRPS  B 2,  and  NTYPE  * 2,  four  Spearman  rank  correla- 
tion coefficients  will  be  calculated.  The  first  will  correlate 
samples  1 and  5,  the  second  -2  and  6,  the  third  -3  and  7,  and  the 

fourth  -4  and  8.  The  above  assumes  that  M0BS(1)  » M0BS(2).  Even 

if  M0BS(1)  f M0BS(2),  NTYPE  could  be  set  equal  to  1 and  Mann— 
Whitney  U tests  would  be  performed  between  the  four  pairs  of  sam- 
ples, one  sample  of  each  pair  from  each  group. 

Finish  Card 


Columns 

1-  6 


Parameter 


Contents 

*FINIS 


A Finish  Card  is  inserted- only  when  you  wish  to  start  over  (i.e., 
a Finish  Card  is  followed  by  a new  Problem  Card) . 

Description  of  Output 


Lines 

1 


3 

4,5 


The  IDENT  and  IRANK,  NTYPE,  NSMPLS;  latter  two  tell 
which  test  will  be  used 

Sample  numbers  to  be  used;  the  number  of  these  will  be 
NSMPLS 

Tells  what  test  is  being  applied 

Give  calculated  value  of  the  statistic  and  value  cor- 
rected for  ties 
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6 Tells  with  how  many  degrees  of  freedom  the  statistic 
approaches  x2 

7 Tells  how  many  groups  there  are 

For  each  trial,  the  samples  are  then  ranked,  giving  the  sample  num- 
ber, number  of  observations,  sample  rank,  and,  following  this,  the 
observed  values  and  their  ranks  within  the  trial.  After  these, 
the  number  of  tied  observations  are  listed  along  with  the  number 
of  times  that  each  tie  is  found  in  the  trial. 

Li  mi  tat ions 

Maximum  number  of  subjects  100 
Maximum  number  of  variables  80 

2<NVARXNGRPS<80 

Number  of  samples  = k:  "["2<k<30) 

1<NUMSP  (I) <NVARSXNGRPS 


Job  Deck  Structure 


Job  Card 
LIBRARY  (RKSTAT) 

LGO. 

7-8-9  EOR 

Problem  Card  (*INPUT) 

NFMT 


Setup  Card(s) 


Finish  Card 
6-7— 8— 9 EOI 


Variable -Format 
MOBS (1)  sets  of  Data 
Group 


Cards 
Cards  for 


u 

o 

m 


orj 


PL 

3 

O 

u 

00 


p 
rt 

<D  43 
PL  O 
<D  rt 
U <D 


(* SETUP) ; use  as  many  as  needed 
to  specify  the  calculations  you 
wish  to  perform 

(*FINIS) ; omit  if  there  is  only 
one  problem 


43 

U 

rt 

<D 

U 

o 

p 

rt 

(D 

PL 

(D 

U 


. S 


t 
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SAMPLE  INPUT 


VI  361  1 8*STM 

L TOBAWY (RK5TATI 

LBO, 

*TWPHTiinAi.''iionSnOAi>>A4on7?*'S 
•por-'T  ( 1 1 x »6F?,  „ .bFi  . o ) 

7111I  _?07  1 l«51?l  314081411  i\  |Al|P10|APS 

74nli  207,3i''8nfli  4i  in«i  on  i I?o095n97io6 
679 1 1 ?n7,72''9n7n9n70nn9  0Mo  /somtohmoq** 
61411  ?06,7lr  60706040*083 75981  074 nH?nu8 
6451  i ?oa  ,»1 1 o o n « 6i  ?o609  109708*0740*4 
6401 1 211  . 11 1 2071  2rHl  *1  01  041  OQOQ'j  01)608  3 
491 11.20  7, 521  2080 8090*1  2(1860  7909  1 077 0»0 
61011  207,«1 1 1 1?H1  1 0MS1  16103100085072 
460)1  ?00,0in  1 10  6050816(182082085  0 7 519  ) 
60? 1 1 ?07, 1117  00 1?14171 11121‘Hl l«13«o«| 
676)1  ?0  7.0  1 171  )1  ?n9 100910  31961  11090093 
•POP^T (1 )Y,*F?.0,6F3.T> 

40011  Ufl.7ll3l616)?lr  1 1 1103l??10?07? 
61111  M6.1  11  l0O14l2fl»<  1 1«1  2S1 061  0006? 

60411. 113.61 1 011)612171611  710812=096081 
60?1 1.  300.  ?2‘ 00  7000  714000900  0000  3 0 7909) 
70611.31  1 ,011  ?001  01  311001  03101  10406O0H6 

• FOfi’AT  ( 1 1 Y|6F?,0.SP3 .0) 

46?,  I 400. 42  0 0^1  H000i000l004l  04  103004 
53? II  4 12.31  f.70OOOn5C4070M00H607*  0650 70 
50711  412.911  61  31 40813151 30131 122095075 
51611  408. 620  708050909060 78OH4  07* 067076 
76? II  411, 6113121115140810  6095 11  = 078087 
60711  41 1 .01 1 71  31 0o90010l0  7!rt 4110094  081 
•PflBMT  (1 1*«6F?,1«5P3.0) 

65611  61  1 .01 1 0090606081 0091 09708*061 071 
69511.51  1 . 1 1 1 31  3131  1 080  709608<,1  0*0610  84 
7561 1.5  1 1. 01 1 ?091  40914  07107  111  810*  OHO  0 7a 
77611.509.920807121  1 1 00  709209)  094061  076 
•FflRMT  ( 11  «»6F?,0.5F3 .0) 

4691 1.607.81051  ?1  21  21 1 1 109809010  709  310? 
51  411609.61  1 1 1 ni  ?1 1 0909(19909510  7080  1 04 
53411607.1 10914151 1 0«1 5 11 9 1 ?0 1 1 4 095 1 09 
57411  61 0.31  >9081 0 090 3 120 7707  0 0900530*) 
6371 1. 61 4.*ll?0808n9091 61 071  10103093071 
681 1L606. 7104 n?050 10 005057 0/ 005  1068068 

70211. 609, 6 1)  811  131  408071  o'209?l  U08  . 108 1 

#Ff)R8T  1 1 1 x , 6F?.n , 5K3  • 0) 

*6011709.61 1110091207100940910990 76005 
*82 II.  71  5.7  11  006070701  0 50  790890720  69  056 
51511711.41131009120508087080097064001 
63511  712.3115131  10810101  191251 08  07  7078 
76511-  707. 6112081  0 091)8’  1088081097  0891  00 

• AFT'IP  KWMTFS?) 06nl 1223344556 

• 8FTHP  KWhTFS?1  i6n?l  324354667 

• 5FT1  IP  KWH TF 521 16o314?5164758 
•5FTUP  KWHTKS?106n4 152637 4 859 

• 8FTIIP  KWhTFS?,  n6ft5l6?738496p 

• AFT  I IP  KWHTFS3l'l6n6l7?rt39506) 

•AFTMP  KWHTF5?106n71«?94n5l6? 

#8FT'IP  KWMTF  S’l  06n8 1 9304 1 5263 
•8FTUP  KWhTP  53106092'- 314?“,364 

• AFT'IP  KWHTF83l06iO?1  12435465 

• SFT'JH  KWMlf  s?l  061  12233445566 
•FINIS 

*TNPHTn8n6loi)on5ft 0*o 0400 7005 
•FOR  MT  1)1 *8*3.0) 

73121.  207.911  3009212*1  08106]  1 4105049 
74  n?l?07,31l?7(,93i001o  3095100077049 
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SAMPLE  OUTPUT 

T»TAl  | lie  If  IHCrt'.  6 -."IKS  T^ANKs  0 NT  YPEa  ) NSNPLS»  6 

Tmf  SAvPLE  iiki-  1 12  23  1<*  **5  5h 

APPLY  KWJSKAL-WAI.L  IS  C'lF-’VAY  ANALYSIS  Of  VARIANCE 


Hs  1 ,7201*<VF*0-') 

HP  s 1 ,74  35HME.I10  C0H9FCTED  K0H  TIPS 

IS  CHJ-SO  OI STM iHijTbtl  wlfH  S DEGREES  OF  FrFEDOM 


thfhf  are  a groups 


Sample  KiIJMMfh  1 

has  1 1 

observations,  the 

sample. 

RANK  IS  217.50 

OnSf KVflTTON 
I .5noo00nt*01 
l .onoooonF.oi 

l.inooooot *01 

hamk 
33.  5 
1 4.S 
N." 

ChSfHVaT ION 
A • OOonOOOF ♦00 
i ,<?oonooOF»oi 
l ,20unooOF»oi 

• 

• 

PaNK 

7.0 

25.0 

25.0 

ObSEHVaTION 
9 •OoOOOOOE^OO 
1 .2000000E.01 
1 .7000000E.01 

RftNK 

n .o 
25.0 
35.5 

♦ 

• 

OBSfHVATlCN 

f>*0O000O0E*00 

1.100U000E«01 

rank 

2.0 

19.0 

SAMPLE  NhNHfh  5ft 

H Ab  * 

‘observations.  the 

SAMPLfc 

RANk  is  122.50 

CMSl.ifVAf  ICN 
1 • 10001)1.101  40 1 
1 .2fl0D0iW *01 

WA'nIK 
1 " 
2b. ^ 

CHsfKVATICN 

I •OOOOOOUE401 

rank 

14.5 

OBSERVATION 
1 *3000000E«01 

RANK 

3n»5 

OBSERVATION 
1 •5000000E*01 

RANK 
33.  S> 

THFHF  AHt  4 IIED  ChSERVaT IONS 

OSfcWVA  f I On 
1 .bnOOOOOf^OI 
1 .pnoooonF^oi 

H F5 
? 
7 

OhSE  WVA l 1 ON 

H. OOOOUOOF  «00 

I .  lonnoooF*oi 

TIPS 

5 

5 

OBSERVATION 

9.0000000E«00 

1.7000000E*01 

TIES 

3 

2 

OBSERVATION 

l.OOOOOOOE.OI 

I.1000000F..0? 

TIES 

4 

4 

7.nnonouoK«0(i  ? 
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rw  1 m !f]l  - ' ! w K..|  1^  MAMKs  0 MTYPfce  i MSMPLbs  6 

T HP  Sn-  f>U.  #u'l.  * 16  ^4  12  40  6« 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
4.252  seconds  for  central-processor  time  and  20.582  seconds  for 
peripheral-process  time  with  a memory  usage  of  61,100  words. 
Chargeable  computer  time  was  $1.19, 

Charge  to  user  ■ computer  time  + postage  and  handling  + network 

overhead 

■ $1.19  + $15.00  + network  overhead 

■ $16.19  + network  overhead 
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DESCRIPTIVE  TITLE 

Sequence  Checking 

CALLING  NAME 

SEQCHK  NUCC078 

INSTALLATION  NAME 

Vogelback  Computing  Center, 
Northwestern  University 

AUTHOR(S)  AND 
AFFILIATION(S) 

Betty  Benson,  Vogelback  Computing  Center, 
Northwestern  University 

LANGUAGE 

CDC  FORTRAN  IV 

COMPUTER 

CDC  6400 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

Inasmuch  as  the  data  for  each  of  a number  of  subjects  or  cases  in 
an  analysis  may  occupy  several  cards,  it  is  clearly  necessary  that 
these  data  cards  be  read  in  the  same  order  for  each  case.  SEQGHK 
checks  to  see  if  a data  deck  (or  a data  tape)  contains  the  correct 
number  of  cards,  in  the  correct  order,  for  each  case,  up  to  a max- 
imum of  9999  cases.  An  appropriate  error  message  is  printed  when- 
ever a card  is  found  out  of  order  or  if  any  cards  are  missing. 
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USER  INSTRUCTIONS 
Description  of  Input  Data 

Control  Card  A 

Co lumns 

1 0 or  blank  if  oase  number  occurs  before  card  number 
on  each  data  card 

1 if  card  number  occurs  before  oase  number  on  each 
data  card 

2 0 or  blank  if  input  is  from  card 
1 if  input  is  from  data  tape 

3-  5 Number  of  cards/case  (<_100) 

6-45  Format  to  read  in  case  number  and  card  number  (I -type 
specifications) 

Example:  Card  number  is  in  Cols.  1-2  and  case  number  is  in  Cols. 

76-80.  User  should  punch,  beginning  in  Col.  6,  the  following  for- 
mat: (12,  73X,  15) 

Control  Card(s)  B (1-4  cards) 

Each  of  cards  B consists  of  25  fields  of  3 columns  each.  These 
fields  contain  the  list  of  card  numbers  to  be  expected,  in  the 
order  in  which  they  are  expected . 

Consecutive  data  cards  need  not  be  sequentially  numbered.  User  X, 
e.g.,  may  have  cards  1,  2,  3,  4,  5,  in  that  order.  User  Z might 
have  cards  80,  81,  3,  17,  4,  12,  and  69,  in  that  order.  User  Z 
should  punch  his  single  card  B as  follows: 

80  in  Cols.  2-3;  81  in  Cols.  5-6;  3 in  Col.  9‘ • • ; 69  in  Cols.  20-21 
Unless  the  data  are  on  tape,  the  data  deck  follows  card  B. 

Description  of  Output 

A message  will  be  printed  whenever  there  is  a missing  card,  an 
extra  card,  cards  out  of  order,  or  any  combination  of  input  that 
does  not  exactly  match  what  is  expected.  A count  of  the  cards 
read  and  the  total  number  of  cases  checked  will  also  be  printed 
out  at  the  end. 
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Job  Deck 

Structure  5 

O 

If  data 
on  tape 

Job  Card  o 

REQUEST  (TAPE1,  HI)  HANG  REEL  xxxx  £ 

LIBRARY (SEQCHK) 

LGO . 

(7-8-9)  (EOR  card) 

(Program  control  cards) 

Control  card  A 
Control  card  B 
Data  (if  on  cards) 

(6 - 7-8-9)  (EOI  card) 

Note:  If  data  tape  was  written  by  a machine  other  than  the  CDC 

6400,  it  would  be  necessary  to  substitute  REQUEST  (TAPEl,d,X) 

HANG  REEL  xxxx , where  d is  the  tape  density. 
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SAMPLE  INPUT 


-»nm  J * 

t TnwAPY  (Stor.iKj 

Lr,«. 

00  S(<M«ID 
1 ? 3 a 4 

1 no  1 
mo? 
mo^ 
mo* 
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mi? 
mm 
mm 
\o?\ 

102? 

m?i 
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mn 
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1034 
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114 


114 

12? 


121 

124 
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131 


13? 

131 

134 
1 34 
131 
13? 

133 

134 

13* 
141 
14? 
14* 
1 44 
1 S I 
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141 

14'* 
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SAMPLE  OUTPUT 


FOR 'AT  (A  1.1. 11) 

R CAPOS  PFr  r.HSFNVATICM.  CApDb  TC  Rt  NUMHFRFD  AS  SHflWN  WFlC* 


1 

V 
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4 
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3 
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txPFrTFro 
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1 1)1  • « ‘CARD 

6 

(CAMO 

4 

WAS 
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CHS# 

101  HAS  a 

CANUS 

CBS  • 

102... card 

* 

(CAMU 

4 

WAS 

txREr.lFO) 

OBS. 

103t,.CAwrj 

i 

( C 4 Ml ) 

4 
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lxffcTko) 

CBS. 

103. ..CARD 

4 

(Camu 

6 
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F.XREcTFD) 
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103.  . *(!Ah|) 

to 

F X Th  A 

card  ch 

1 ILLFOAI  CAPO 

NO, 
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• 103  HAS  6 

CAki»S 
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10a,,,CAhd 

s 
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8 
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expecTfd) 
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to 

FX  THA 

CAMP  CH 

ILLFOAL  capo 

NC. 
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10A  HAS  f) 
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iob..tCAwn 

4 

(CA*M; 

3 
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ExRFr Ifp) 
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4 
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CBS. 
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? 
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10e)...CAkij 

e 

(CAWi; 

3 

wAS 

KxREr t f n > 
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7 

fx  ruA 

CARD  CM 
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1 
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no. ..capo 

A 

(CA»() 

1 
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ExPEclFO) 
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6 
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2 
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3 
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1 
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no  has  i 
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OBS* 
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4 
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1 
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ExPEcTfd) 
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to 
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Z 
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COST  ESTIMATE 

For  the  job  listed  in  the  Sample  Input,  the  total  running  time  was 
0.339  seconds  for  central -processor  time  and  15.823  seconds  for 
per ipheral -processor  time  with  a memory  usage  of  20,000  words. 
Chargeable  computer  time  was  $1.00  (NU  minimum  job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Interrupt  Time  Series — Three  Tests  of 
Significance 

TIMEX  NUCC049 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR(S)  AND  ^ 0 . , 

AFFILI ATION(S)  Joyce  Sween,  Department  of  Sociology, 

Northwestern  University 


LANGUAGE 


CDC  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Representa 
tive,  Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

TIMEX  performs  three  statistical  tests  on  data  of  the  interrupted 
time-series  form:  (1)  the  Mood  test,  (2)  the  Walxjr-Lev  covariance 

tests,  and  (3)  double  extrapolation. 

In  addition  to  the  T or  F values  of  each  statistical  test  of  sig- 
nificance, the  following  information  may  be  obtained  (options  to 
be  indicated  on  card  input) . 


Mood  Test 

Standard  error  for  t test 

Estimated  y value  for  the  first  postchange  point 
Obtained  y value  for  the  first  postchange  point 
Slope  and  intercept  for  the  prechange  points 

Variance  of  the  obtained  prechange  points  from  the  regression 
estimated  values 


Walker-Lev  Tests 

Test  1 

Numerator  and  denominator  sum  of  squares  for  F 

Regression  estimates  (slope  and  intercept)  for  prechange  values 
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Estimated  y value  at  experimental  change  (i.e.,  midway  between 
last  pre-  and  first  post-change  points),  based  upon  prechange 
regression  estimates 

Regression  estimates  for  postchange  values 

Estimated  y value  at  experimental  change,  based  upon  postchange 
regression  estimates 

Common  within-groups  regression  estimates  for  the  pre-  and  post- 
change values 

Estimated  y value  at  experimental  change,  based  upon  each  of  the 
above  regression  estimates 

Test  2 

Numerator  and  denominator  sum  of  squares  for  F 


c. 

o 

o 


o 

o 

w 

w 


Tea  t 3 

Numerator  and  denominator  sum  of  squares  for  F 
Regression  estimates  (slope  and  intercept)  for  the  total  series 
Estimated  y value  at  experimental  change,  based  upon  the  above 
regression  estimates 

Double-Extrapolation  Technique  for  Mood  Test 
Standard  error  for  T test 

Regression  estimates  for  pre-  and  post-change  values 
Variance  of  the  obtained  pre-  and  post-change  points  from  the 
values  predicted  on  the  basis  of  the  above  regression  estimates 
Estimated  y value  at  experimental  change  based  upon  pre-  and  post- 
change regression  estimates 


A data  plot  of  the  time  series  may  also  be  obtained. 


REFERENCES 

Sween,  J.,  and  Campbell,  D.T.,  MA  Study  of  the  Effect  of  Proximally 
Autocorrelated  Error  on  Tests  of  Significance  for  the  Interrupted 
Time  Series  Quasi-Experimental  Design,"  Northwestern  Univ.  (Aug. 
1965;  unpublished). 

Sween,  J.,  and  Campbell,  D.T.,  "The  Interrupted  Time  Series  as 
Quasi-Experiment:  Through  Tests  of  Significance,"  Northwestern 

Univ.  (Aug.  1965;  unpublished). 
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USER  INSTRUCTIONS 


Description  of 

Input  Data 

Title  Card 

Co lumns 

Contents 

1-80 

Identifying  alphanumeric  information  (to  appear  as  a 
heading  on  the  printout  and  on  the  data  plot) 

Occasion  Card 

Columns 

Contents 

1-  3 

Total  number  of  occasions  (maximum : 400)  in  the  time 
series.  The  number  of  occasions  in  the  pre-  and 
post-change  groups  must  be  specified  in  Cols.  4-9. 
(TIMEX  assumes  that  the  y or  occasion  values  occur 
at  equal  intervals  in  time.) 

4-  6 

Number  of  occasions  in  the  prechange  group 

7-  9 

Number  of  occasions  in  the  postchange  group 

Test-Specification  Card 

Columns 

Contents 

1 

* 1 if  calculations  of  serial  correlation  coeffi- 
cients are  desired 

* 0 (or  blank)  if  not  desired 

2 

= 1 if  the  Mood  test  is  desired 
= 0 (or  blank)  if  not  desired 

3 

* 1 if  the  Walker-Lev  covariance  tests  are  desired 
= 0 (or  blank)  if  not  desired 

4 

= 1 if  the  "double-extrapolation"  technique  for  a 
double  Mood  test  is  desired 
= 0 (or  blank)  if  not  desired 

5 

- 1 if  the  information  specified  in  the  Functional 
Abstract  is  to  be  printed  out  for  each  test  of  sig- 
nificance specified  above 

= 0 (or  blank)  if  you  wish  to  have  only  the  T or  F 
values  and  the  df  for  each  test  of  significance 
(The  additional  information  is  not  printed  out) 
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Columns  Contents 

6 = 1 if  a data  plot  of  input  data  points  is  desired 

= 2 if  it  is  desired  that  terminal  points  for  the 
regression  lines  based  on  pre-  and  post-change  values 
and  on  the  total  series  be  indicated  on  the  plot 
= 0 (or  blank)  if  the  data  plot  is  not  desired 


Variable-Format  Card 

Columns  Contents 

1-80  Format  specification  (to  be  started  in  Col.  1 and  to 

be  completed  in  80  columns) . The  statement  is  en- 
closed by  parentheses.  The  word  FORMAT  is  not  used; 
otherwise  the  format  specification  is  as  described 
in  the  FORTRAN  manual.  Only  F and  X conversion  is 
allowed.  This  card  precedes  the  first  Data  Card. 

Data  Cards 

The  Data  Cards  must  follow  the  Variable  - Format  Card.  The  data 
arrangement  on  each  card  must  be  that  given  by  the  format  speci- 
fications on  the  Variable-Format  Card. 

Description  of  Output  (see  also  Additional  Information)  -f 

TIMEX  calculates  autocorrelation  coefficients  for  lags  1 through  4. 

The  autocorrelations  are  given  also  for  the  departures  from  the 
regression  line,  based  on  the  total  series  and  from  the  separate 
regression  lines  for  the  pre-  and  post-change  values. 

A data  plot  of  the  time  series  may  also  be  obtained.  Pre-  and 
post-change  observation  values  are  indicated  by  separate  plotting 
characters.  If  desired  initial  and  terminal  points  for  regression 
lines  based  on  the  pre-  and  post-change  values  and  on  the  total 
series  are  indicated  on  the  plot. 

Results  of  the  statistical  tests  are  given  as  indicated  in  the 
Functional  Abstract. 

Error  Indications 

Errors  in  specification  card  will  cause  a printout  to  that  effect. 

Limi tati ons 

The  total  number  of  occasion  values  must  not  be  greater  than  400. 

The  data  plot  will  not  indicate  more  than  25  pre-  and/or  25  post- 
data  points . 
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Additional  Information 

If  a 2 is  placed  in  Col.  6 of  the  Test-Specification  Card,  initial 
_ and  terminal  points  for  the  regression  lines  based  on  pre-  and 
o post-change  values  and  on  the  total  series  are  indicated  on  the 
data  plot.  The  printing  characters  for  the  regression  estimates 
are  as  follows. 


, prechange  . postchange  *total  series 

Because  the  plotting  subroutine  can  print  only  one  point  at  a 
particular  coordinate  location,  some  data  points  will  be  missing 
from  the  plot.  The  location  of  the  missing  data  points  usually 
can  be  determined  directly,  as  indicated  in  the  following. 

Missing  Total  Regression  Estimates  (*) 

The  intial  point  for  the  total  series  regression  line  is  located 
at  time  t\.  If  there  are  more  than  25  prechange  points,  the  point 
is  located  at  time  tNl.24.  If  the  initial  point  for  the  total 

regression  line  is  not  plotted,  it  is  located  at  the  first  plotted 
prechange  occasion  value  (0) . 

The  terminal  point  for  the  total  series  regression  line  is  located 
at  time  t^2.  If  there  are  more  than  25  postchange  points,  the 

point  is  located  at  time  tj^1<#l25.  If  the  terminal  point  for  the 
total  regression  line  is  not  plotted,  it  is  located  at  the  last 
plotted  postchange  occasion  value  (X) . 

Missing  Prechange  Regression  Estimates  (,) 

The  initial  point  for  the  prechange  regression  line  is  located  at 
ti.  If  there  are  more  than  25  prechange  points,  the  point  is 
located  at  time  t^,  24.  If  the  initial  prechange  regression  esti- 
mate is  not  plottea  and  if  the  initial  total  regression  estimate 
is  not  plotted,  the  initial  prechange  regression  estimate  is  lo- 
cated at  the  first  plotted  occasion  value  (0).  However,  if  the 
inital  total  regression  estimate  is  plotted,  additional  informa- 
tion is  needed  to  locate  the  missing  point  (it  may  be  at  * or  0) : 
namely,  the  location  of  the  missing  point  must  be  determined  from 
the  slope  and  intercept  of  the  regression  line. 

The  terminal  point  for  the  prechange  regression  line  is  located  at 
time  t.^ l . If  this  point  is  missing,  it  is  located  at  the  last 
prechange  value  (0) . 


12/69 


continued 


000  0033 


000  0033 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0033 


Missing  Postchange  Regression  Estimates  (.) 

The  initial  point  for  the  postchange  regression  line  is  located  at 
time  t^1+1.  If  the  point  is  missing,  it  is  located  at  the  first 

postchange  occasion  value  (X). 

The  terminal  point  for  the  postchange  regression  line  is  located 
at  time  tN  . If  there  are  more  than  25  postchange  points,  the 
point  is  located  at  tNl«,25.  If  the  terminal  point  for  the  post- 
change regression  line  is  not  plotted  and  if  the  terminal  point 
for  the  total  regression  line  is  not  plotted,  the  missing  post- 
change regression  est  »ate  is  located  at  the  last  plotted  occasion 
value  (X).  However,  if  the  total  terminal  regression  estimate  is 
plotted,  additional  information  is  need  to  locate  the  missing 
point  (it  may  be  at  X or  *) : namely,  the  correct  location  for  the 
missing  point  must  be  determined  from  the  slope  and  intercept  of 
the  regression  line. 

Job  Deck  Structure 


Job  Card 

LIBRARY (TIMEX , SETPLOT) 

LGO  • 

EOR  Card  (7-8-9  multipunch  in  Col.  1) 
Title  Card 
Occasion  Card 
Test-Specification  Card 
Variable-Format  Card 
Data  Cards  — 

EOI  Card  (6-7-8— 9 multipunch  in  Col.  1) 


may  be 

repeated 

for 

additional 

problems 
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SAMPLE  INPUT 


VL£RP>CH|MPMMMQfr'CM1<»400«  TIMEX 

LIRRAHYtTIMFX.SfiTPUCn 

'.Bn. 

TLF  PCR  The  TIMEX  bAHDLE  DATA 
U)  10 

l 

s.l) 

ii  M \l  g ^ 20  12  7fl  56  "5  23  85  23  3! 
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SAMPLE  OUTPUT 


TTTI  c IVMi  UF  TT'^'A  s*-.  1'*l  i-  i A f A 


ppp-Px^f-urM-MTA'  rC  C-*  il  )'•  'A  I |JF« 

*.nn  s.vo  4. on  s.3U  6,m  2,0C 

P08T-»*  XPF  f-- 1 «F»'T«\|.  DO.  IS  1*»I"  ^"I'S 

H.5*  O.*0  2.‘<n  SO  2.30  3.50 


1.20 

4*50 


4,50 


2,50 


SfQJAI  COr?H-l  aTthm  f *»•>  P r C 1 M I S 

slqpf  i.Mn  p TK^r*  pt  wh.-.o^FP  (total  regression  Estimate) 

P ( n = -,'l3  P(/Ma  -.1)0  W(3)r  ,11  U ( 4 ) = -,?Q 

SLOPF  .iMn  tmTK«i>  pt  PF-.tnVF.C  (SEPAH^TE  PRF  AND  POST  REGRESSION  ESTIMATES) 
R(l)s  - , 1 6 «(?)=  -.^7  Q(3)s  ,q2  P(4)s  -.2? 

SL0PP  IMP  TK'TKPfFPr  JOT  PRwMVFn 
PM)  a -•«*!  P(2)S  «Vi  P ( 3 ) = .11  9(4)  = -.29 


w a | r f p t ^ 

TEST  1 ► s .36  ()Fb1«  15 

NUMFPATOR  SSr  2 , ill  OLNQM  TNATOP  S$  = 

SEPARATE  GHiliP  PF^PFSSlfnN  hSTTMaTLS 


P9F.-X  G'lOllP 

POST-V  GPoUF 

COMMON  WITMIn  0 
PP E-X  r,iOiiP 

PoST-y  GPnUP 

TPST  ? 

mumfpatop  ss= 

TEST  3 

NUMFPATOP  SSs 
C0MPTNFO  GROUP? 
TOTAL  fi POMP 


Sl.OPFs 
FS  T T M A T F 
Sl.O^Fa 
FSrtMAfF 

pou ps  «p:s 

si.opf  = 

ESTIMATE 
SLOPFs 
ESTIMATE 
1.24 
164^*3 
1 .16 

«#7 

^EGRESSION 
SLOPE  a 

F ST  I MATE 


F s 


-.US  TNTFPCFPTa 
n Y tfALOF  AT  X = 

-.377  TNTFPCE^T  a 

n Y VALUE  AT  Xa 
SION  FST I MATES 

-.246  INTFPCEPT= 
n Y VALUE  AT  X = 

-.246  INTFRCEPTa 
(1  Y VALUF  AT  Xa 
UFs).  16 

6 nENOMINATOP  SSa 

DFslt  17 

8 DENOMINATOR  SS* 

estimaie 

-.046  INTFPCEPT* 
0 Y VALUF  AT  X» 


125,65 

5.653 

4.44 

1 1 ,063 

7,10 

6,173 

3,79 

9.034 

6.45 

21  19q ,52 
125.40 
5.603 

5,12 


DnilPl  F MOOD  TFST  Ta 

1.06  OF a 

16 

CTANDARU  EPPOPs 

2.52 

PPF-X  GPOUp  SLOPE* 

-.115 

INTERCEPT* 

5.653 

VAOT AmCF* 

4.21 

ESTTMATEn  VAUIE 

Y« 

4.44 

POST-X  tiHOUP  SLOPE* 

-.377 

intercept* 

11.063 

VrtPTANCFs 

H.36 

ESTIMATED  VAUIE 

Y« 

7.10 

7.50 

1.60 


5.60 


8.90 


nr 

■I  5 

% 


continued 


12/69 


o 

ERIC 


8 

392 


J 


000  0033 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 

000  0033 


( 


(V 


to 

to 

o 

o 

o 

o 

o 


♦ H H 

I 

I 

I 

I 
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I >-H  ♦ 
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hmhhhhhhhhhhhmhhhwhhhhhCwhmhi 


< UJ 

h-  e 

c.  « 

X 

UJ  <J 
-J 

a 

x <r 
<r  a 
<r 

X o 

u.  a 

X UJ 
•-*  H 

i-  c 
< 

\x>  a 
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u? 
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COO*t/>*-«CZ  ><  JDIwW 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time 
was  0.606  seconds  for  central-processor  time  and  18.331  seconds 
for  peripheral-processor  time  with  a memory  usage  of  34,400  words. 
Chargeable  computer  time  was  $1.00  (NU  minimum  job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS— TIMEX 
pages 

1,2  Identification  § Abstract 

3—6  User  Instructions 

7-9  I/O 

11  Cost — Contents 


/ 


ii 

394 


4/70 


000  0033 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


o 

o 

o 


000  0034 


DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION (S) 

LANGUAGE 


Information  Retrieval  System  for  Creating, 
Maintaining,  Indexing,  and  Retrieving  from 
Files  of  Textual  Information 

TRIAL  NUCC118 

Vogelback  Computing  Center, 

Northwestern  University 

Donald  Dillaman 

Lorraine  Borman,  Vogelback  Computing  Cen* 
ter,  Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 


TRIAL  is  an  information-processing  system  that  will  perform  editing, 
indexing,  and  retrieval  of  textual  and  certain  types  of  numeric 
information.  The  system  allows  for  the  creation  and  maintenance 
of  a master  file  (EDIT) , indexing  on  words  designated  as  key  words 
or,  alternatively,  on  every  word  in  the  text,  excluding  those 
common  terms  that  are  user-supplied  as  a "stop"  word  list  (INDEX) , 
and  computer  retrieval  and  printout  of  entries  that  satisfy  a user 
search  command  (SEARCH) . The  system  is  designed  such  that  any  one 
or  any  combination  of  the  above  features  can  be  achieved  through 
one  computer  run  with  proper  control  cards. 


The  system  is  sufficiently  flexibe  to  handle  diverse  applications 
in  information  retrieval.  TRIAL  has  been  successfully  used  at 
Northwestern  in  such  applications  as  a "Selective  Dissemination  of 
Information"  (SDI)  system,  which  automatically  notifies  social 
scientists  of  new  journal  articles  that  appear  to  fit  their  per- 
sonal interests,  and  as  a way  to  select  students  for  overseas  work 
by  retrieving  from  personnel  files  those  individuals  whose  back- 
grounds satisfied  the  requirements  of  the  project.  The  system  is 
especially  adaptable  to  large  masses  of  bibliographic  data  where 
either  selective  bibliographies  or  various  forms  of  indexes  are 
desired. 
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TRIAL  is  actually  a series  of  six  programs — TRIAL,  EDIT,  SEARCH, 
INDEX,  SORTER,  and  PRINT— which,  respectively,  function  as  the 
Executive  (issuing  calls  to  other  programs  as  needed) , the  Editor 
(processing  new  input  data  and  updating  the  old),  the  Seal cher 
(finding  instances  of  given  key  words) , the  Selector  (retrieving 
and  indexing  key  words  and  their  contexts),  the  Sorter  (sorting 
the  information  file),  and  the  Printer  (controlling  the  numerous 
output  options) . 

The  TRIAL  file  structure  allows  for  a maximum  of  nine  levels  of 
record  definition  within  an  entry;  an  entry  is  considered  to  be 
all  of  the  information  for  one  unit  of  analysis.  Individual  appli- 
cations may  utilize  from  one  to  all  nine  designated  levels  of  in- 
formation.  Any  level  may  have  new  information  added  to  it,  or,  if 
the  original  design  of  the  structure  needs  change,  new  levels  may 
be  added  to  the  existing  file. 

Any  master  file  created  by  the  EDIT  program  can  be  searched.  The 
important  features  of  the  SEARCH  program  are  (1)  its  ability  to 
search  textual  material  for  specified  words  or  combinations  of 
related  key  words  and  (2)  its  use  of  the  Boolean  operators,  AND, 

OR,  and  NOT, giving  the  user  the  ability  to  specify  how  these  key 
words  must  appear  in  combination  with  each  other.  If  the  user 
does  not  retrieve  relevant  documents,  he  may  rephrase  his  command 
in  much  the  same  manner  as  does  the  user  of  a library  card  catalog. 

Key-word  indexing  by  computer  is  an  automatic  method  for  generating 
alphabetized  listings  of  key  words  contained  in  input  material. 
Input  to  the  INDEX  overlay  of  the  TRIAL  system  is  any  file  that  has 
been  created  by  the  EDIT  program,  either  in  the  same  or  a previous 
computer  run.  Two  major  options  allow  for  completely  general  and 
lucid  indexing  of  key  words. 

REFERENCES 

Janda,  K. , and  Tetzlaff,  W.H. /'TRIAL:  A Computer  Technique  for 

Retrieving  Information  from  Abstracts  of  Literature,” 
Behavioral  Sci.,  U (Nov.  1966). 

Janda,  K. , and  Rader,  G ., "Selective  Dissemination  of  Information: 

A Progress  Report  from  Northwestern  University,"  Amer. 
Behavioral  Sci.,  10  (Jan.  1967). 

Janda,  K. , Information  Retrieval:  Applications  to  Political 

Science  (The  Bobbs -Merrill  Co.,  Inc.,  New  York,  1968). 
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Tetzlaff,  W.H.,  "TRIAL:  Technique  for  Retrieving  Information  from 

Abstracts  of  Literature — A Program  for  the  IBM  709/90/94," 
paper  presented  at  the  SHARE  XXVI  meeting,  Appl.  Management 
Sci . Proj . Committe,  24  Feb.— 4 Mar.  1966,  San  Diego,  Calif. 

TRIAL:  An  Information  Retrieval  System  for  Creating 3 Maintaining  3 

Indexing  3 and  Retrieving  from  Files  of  Textual  Information 3 
User’s  Manual,  Northwestern  Univ.  Vogelback  Computing  Ctr. 
(Oct.  1968;  revised  Dec.  1968). 
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USER  INSTRUCTIONS 

Because  of  the  flexibility  and  variety  of  options  available  in 
the  TRIAL  system,  it  is  recommended  that  those  interested  obtain 
the  complete  user’s  manual  (with  all  format  details)  as  cited  in 
the  reference  below. 

REFERENCES 

TRIAL:  An  Information  Retrieval  System  for  Creating 3 Maintaining 3 

Indexing  3 and  Retrieving  from  Files  of  Textual  Information3 
User's  Manual,  Northwestern  Univ.  Vogelback  Computing  Ctr. 
(Oct.  1968;  revised  Dec.  1968). 
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SAMPLE  INPUT 


VLCPP*  .CM67000.T200i1.P42.  EDIT 

ATTACH  (TPUl> 

NCCCMP. 

trial. 

• EDIT 

NFW  MASTER*1 • 

• DATA 

•insert. entrtsi . jnchemfnt*! • 

ACM 

CCI LECTED  ALGORITHMS  FROM  CACM,« 

ASSOCIATION  FOR  COMPUTING  MACH INFRY . 1 966 . 

COMPUTING  CFNfF.R  LIBRARY, 

40 

AFlPS 

PROCEEDINGS  196?  SPRING  JOINT  COMPUTER  CONFERENCE. * 
AFIPS.  1962, 

COMPUTING  CEN1EP  LIBRARY. 

10 

AU.EN  0 N OF  G 
relaxation  METHODS.* 

MC  GR AW  MILL*  1954. 

COMPUTING  CENTER  L I HR  ■ • Y« 

50 

ASHBY  R W 

DESIGN  FOR  A BRAIN." 

JOHN  WUET  ANn  SONS.  INC*  i960. 

COMPUTING  CEN1ER  LIBRARY. 

33 

BAUMANN  R FELICIANO  M RAUpR  F L 

INTRODUCTION  TO  ALGOL.* 

PRFNTICE  HALL  INC.  ) 964  • 

COMPUTING  CENTER  LIBRARY. 

42 


RIORDAN  j 

AM  INTRODUCTION  to  COMBINATORIAL  ANALYSIS." 

WIlEY  AND  SONS  I NC • 1 9SR • 

COMPUTING  CENTER  LlhRARY. 

55 

RUl.E  W P 

INTRODUCTION  to  FOR  IRAN  PROGRAMMING.* 

PRINDLF  WEBFH  AND  SLHMlnT  INC. 1966. 

COMPUTING  CENTEP  LIBRARY. 

42 

SAkCUA  J M 

DYSTAL  manual.* 

RROWN  UNIVERSITY.  I96S. 

COMPUTING  CENTER  LIBRARY. 

4? 

SATTERI.  Y 6 T JR 

spacing  of  interchanges  and  ghadf  Separations  on  uhhan 
frfeways.» 

computing  cenier  LIBRARY. 


BCOKCC 

Oil LOOOl 

BOOKCC 

012L0001 

BCOKCC 

013L0001 

HCCKCC 

023L0001 

4L0001 

BOOKCC 

0UL0002 

BCOKCC 

012L0002 

BCOKCC 

onLooo2 

BoOKCC 

023L0002 

4L0002 

BCOKCC 

011L0003 

BCOKCC 

012L0003 

BCOKCC 

0Ul00D3 

BCOKCC 

023L0003 

4L0003 

BCOKCC 

011L0004 

BCOKCC 

012L0004 

BCOKCC 

013L0004 

BCOKCC 

023|.0004 

4L0004 

BCOKCC 

011L0005 

BCOKCC 

012L000S 

BCOKCC 

013L0005 

BOOKCC 

023L0005 

BCOKCC 

014L0005 

BCOKCC 

01 IL0046 

BOOKCC 

012L0046 

BCOKCC 

01 3L0046 

BCOKCC 

023L0046 

BCOKCC 

014L0046 

BCOKCC 

011L0047 

BOOKCC 

012L0047 

BoOKCC 

013L0047 

HCCKCC 

023L0047 

BCOKCC 

0I4L0047 

BCOKCC 

0UL0048 

BCOKCC 

012L004B 

BCOKCC 

013L0048 

BCOKCC 

023L0048 

BCOKCC 

014L0048 

BCOKCC 

01IL0049 

BCOKCC 

012L0049 

BOOKCC 

022L0049 

BCOKCC 

013L0049 

BCOKCC 

023L0049 

BCOKCC 

014L0049 
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ERIC 


•ImDFX 

•WORDS, TJTl .CARDS (2) .STATISTICS, 

TRADI  Tl  oNAUU  Y * TwC-*l'l|)f  l»*',ScL  IC  I TED , YOU,  l , 1 ".IiiNE  * 1 0V» 1 4,2»?7 ,?7-2R , 3,30 » 31  ,4 , 

EST  ARU  i SHMEnT  ,ExCERRTS,FxTENDING,IMPRCVED,TMTRCDUClNGtJULY,MCVE,OHVlCUS, 

OFF  I OES » CUTl INE* PhY, OU aRTf RL Y » R£,  r, k aNT-ThE, REPORT " JC I NT, SATISFYING, SCHEME* SING, 


ERPC»!sE«lAU*^ESCRllPTICiMf  GENERAL  I ZED*  SPEC  I Al. • CASE* T IMp *PUBLIC» ADVaNCED*PE« I CD* 


CllRTH.RASES*INTRCDUcTIDNiWRlTlNrtfSECCND.NATlONAL*PAHTS. IDENTIFICATION* 

CMPUT AT ICNALtAT.PAPER* ACCOMPANY, STYLE *USE. VI A »NYC » OR  TENTED, PROBLEMS, FUTURE , 

tccl*efffcts,suhjeci  , human,  social, new, providing, pattern, handbook, perceptions, 

I Ts,JOP,CR,SlGNIFICANCE,l)IFFE«ENcES,ToWARO,LlFE,JCINT,COMPCSIT ion, alternate, 
support, word* associated, solution, as, computer, selected, based, part, SHOP, direct , 
fall, PRELIMINARY, PAPFHS, STATE, ENVI RONmENT , USED, MANUAL ,F UNO AMENT ALS, SIMPLE , 
SFPTEMRFRtCUMULAT I YE ,RA*'EL * SURVEY , IMPACT , HFL AT  I ON, MCDfRm, D I AGnCSI S , TERMS , A ID , 

issuf.sfrvices.sevEn-placf, catalog. measures, supplement, Output, materials, fact, 

COURSE, comm  I T TEE, pro JFCTS,I.CW-CCST,PART I aL.aTT I TUDES.MtCHANICAL, ANNOTATED, 
RFPRODUC IBLF  .EXPERIMENTS, REPORT  , FROM, USInG, up RSUS, DECREASE  «FLCW»FLEXIBLE , YOUR* 
LImITfc.,meThCDOLOGY,IiEC 1ST  ON, SCALE -ACCRA, EFFECT, DEVELOPMENT. ORGANIZATION, 
examplf .feature, associ at  ion, appli ed, w i th, procedures, handling* analysis.occumenT, 
OCTOBER, STUDY, HE TwEEm.ORDT NARY, RESEamCHEPS, CAPACITY, Argument. IN, PLUS, NOTES, 
GENERAL. OURS. CONTROLLED, AREA, APRTL. GUIDE, PFRSCNAL, LEAST, nuESTlCNS. RELATEDNESS. 
BASI S, VERS  I ON.MARcH, current. fihst.princ I plfs, MANAGING, total, INTERACT  ion, BASIC* 
USFR, large, PRChlEM.P I CTUPE .PROCESS  I NG.RFSUl TS, INDEX.DJGFST, school,  fields, 

CAPAHILI TY, THEIR. RESFARCH, CONSIDERATIONS, CONSTRUCT  ion, into, long, ELEMFNTaRY, 
CCmFFRENCE, of, POTENT Ul, VOLUME. STEP, F I Nal.NFEDS, 1 1 1, HOW. AUTOMATIC, INFERENCE, 

pro jfct « techni due. part y.indi vi dual .learning, thesis, dev  Ice* Techniques, get, 

UTlLlZING*OAU*FCR*LAHCRATCRY,CPF.RHTlCNS,HFllRISTIC»SOclETY.THlMKING,REPeRTS,KEY, 
METHOD .JUNE, ILLUSTRATED, BULLETIN, LOCK, order. TECHNICAL, OTHER .STAGES, WORKING, 
EXrERPTS, IS, MIJLT I PLL, STANDARD, VALUES, REAL, PERFORMANCE, cert A in, CONTEXT, 

L I TEBATIJRE,r,ENtRATlCN,RFFERENCE»  SUMMARY,  pHRaSE,F  ACTS,  ASPECTS,  TEST,  NO,  II, 
COLLECTED, COMMENT, ADVANCES, CONTROL, BRIEF .TREATMENT, COMPUTING, FINDING, 

PURL ic AT  I CNSfACUUl RED, PRFPAR AT  I ON, ARISING, VOL, COMP AfiAT I VE«PREPARED« DIRECTED, 
ELFMFNTS.PAST.mF.SEHIES. ANAL YT I CAL* EXAMPLES, PURPOSE. Rm, VARIABLES, AND, STUDIES, 
STRATEGY, PHASt, DOCUMENTS, THROUGH, WITHIN, SOL VI NG, COMPUTERS, WOLeS,PR,CFNTfR, 

JNSTRUr TOR, TOOLS, ED  IT  I ON, DECEMBER , EXPeRI MENTAL ,L IBRARY.UP, SPEclF  I CATION, RY, 
STRUCTURE, PRIMER, STRUCTURED. CHARACTER, RAPID. STRUCTURES, EXPERIMENT, BUSINESS, 

SFl ECT I ON, TOP  ICS. LESS, MFTHODS, DETERMINE.  LISTING. CONCEPTS. SELECTIVE,  AIDED, on, 

pbogress.provimg.calculaticns.present .positive, iv, small, recognition, analyses, 
rsi e.compariscn, appro ach, requirement s.shaRf, '.th, third, usfrs, Introductory, 
HJGHER.CCMMuNICATICN,COMvENTICNAL,CCHRELaTtCN,ThHEE,BaSe,CCLIEGE* INTERPRET at  ion, 
application,! nfcrmat ion, MAKING.FI gures .group , INST  ALL ing, cbSeRv AT ions.campus, 
invest igat icn, grade, cpfr at i on. product i on, kind, resume, an. tests, to, machines, the, 

PERMUTFD,FOUNUATlCNS,EMPHASIS,TRAlNINfi, AUTOMATED, INVESTIGATIONS, REVIEW, STEPS, 
SOME, EASY, 

a,r,c,d,e,f,g,h,i,j,k,l.m,n,c,p,q,r,s,t,u,v,w,x,y,z. 

•KWOC, TITL, CARDS (0,1, 2,3, a) • 

•END 

•PRINT 

REFERENCE  CODE,  CARDS  1 1 ,2 ,3)  • 

• END 
• 5F ARCH 

test  SEARCH i 2 • ( CCMP'IT E*  * lOOt  >* 

•END 

•SEARCH 

test  2.  3 1 
( 

WILEY  'AND.  1960  = 100, 

)% 

•eno 

• search 

TEST  SFARCH  LCRR2,  2,  ( 

amfrican*pclitical •science ‘review  .or.  political  ■ 100,  is 
•end 
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THIS  IS  THE  INDEX  phase  OF  The  THIAL  SYSTFM 

The  MASTER  file  is  on  unit  I 

the  UNSORTEO  INDEX  IS  ON  UNIT  2 


rONTPOL  CAfitl  NOW  BEING  PROCESSED 

•WORDS. T I TL.C ARDS (2> .STATISTICS. 
THFBE  ARE  A1S  WORDS  IN  THE  TABIF 


CONTROL  CABO  NOW  BEING  PROCFSSEO 

• KWOC.TITL*  CARDS (0  * 1 .2. 3. A) . 


THERE  ARE  655  RECORDS  ON  THE  TAPE  To  HE  SORTED 
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PHOJFCTS  0 
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FRROO  0 
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ADVANCES  0 
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GENERALIZED  0 
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SCHEME  0 
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THIRD  0 
MACHTNES  0 
PERMUTED  0 
REPORT-JOINT  0 
EMPHASIS  0 
TRAINING  0 
OR  0 
AUTOMATED  0 
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STEPS  0 
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INDE*  EXFCUTED  FOR  2.210  SFfcONUS  CENTRAL  PROCESSOR  TIME. 


CONTROL  CARD  NOW  PEINR  PROCESSED... 
•PRINT 


Enter  sori 

sorted  tape  ■ 3 

SORT  EXECUTED  FOR  5.966  SECONDS  CENTRAL  PROCESSOR  TImf, 


FNTFR  PRINT 

RFFERFNCE  COOEt  CARDS  1 1 .2*3) . 


t 

7/69 

o 

ERIC 


11 


000  0034 

MIL 


continued 


000  0034 


EDUCATIONAL  INFORMATION  NETWORK 

000  0034 


EDUCOM 


»- 

o 

o 

X 

M 

r 

<v 

4 

V 

• 

cv. 

— u. 

* 

o 

c 

4 

V 

c 

C IT 

C M 

c 

e 

c 

a.1 

o • 

c D 

c • 

c 

o 

e 

u 

II 

-J  H 

•J  u 

•J  X 

«J 

j 

7 

• 

a 

o 

u 

v> 

4 

• 

X 

3C 

u 

V) 

4 

u 

►h 

u 

1- 

Ll 

u. 

H 

X 

c 

V. 

u. 

1/1 

H 

c 

Ll' 

k- 

L? 

c r 

U 7 

o 

t 

c 

fr- 

© U • 

L 

U 

c* 

(J 

c 

< 

4 C lT 

x a 

V U 

* 

* 

• 

* 

u 

H 

o « 

O X 

C M 

c 

c 

H 

V) 

3 xl  > 

3 4 

o r 

D 

o 

— < 

T K *—» 

T T 

T k- 

x 

T 

*y 

y 

— • 

4 

C 

Ik 

*— * 

4 

H-  » 

/> 

T. 

C 

V U 

c 

> 

M« 

7 

• 

1-4 

T 

Ul 

c 

Ll  — 

V • 

X 

u 

c 

UJ 

X 

a.  N 

it  £ 

X 

H Z 

a it 

7 

• 

• ►— 

V 

• 

o 

3 C7* 

►4 

c 

I r 

>- 

ac 

I-  k- 

U - 

u 

<-/  C’ 

j 

T 

0 

4 u. 

yi 

> 

4 4 

•V 

a • 

4 • 

• » • 

c • 

— • 

o y • 

u • 

< 

*4  ^ 

* ►-  > 

V)  u v 

o > 

> 

v 

>- 

• O' 

Cut 

u X O’ 

T 2 

* 0 

a tr  a 

< r» 

□ llJ  4 

C O 4 

X *-4  4 

K • 4 

U 4 

C Z 4 

U 4 

Z 

o a 

-j  tr  a 

4 X 

uj  *v  or 

2 X 

n k-  Q 

4 

»m  CD 

</>  a 

3 C X 

T IT  X 

X 

ll  h d 

UJ  x 

> k- 

t < *- 

P L ► 

0 — ■ 

J — 

K 

2 -1 

4 -J 

V)  J 

-J  - 

M • -J 

x i w 

K _• 

Z 

UJ 

1 h 

M O 

4 • 

• IT 

X X 

u: 

vi  a 

z a: 

u.  • 7.  a 

4 u u a 

z 7 a 

X C X 

C • X 

X 

u 

a uj  uj 

C ITM  u 

2 ik*  Z UJ 

•-  C u. 

1-  t u 

’1-  o u 

a 

-j  »- 

O Z k- 

-J  T •- 

I k-  *-  fr- 

4 v H 

N k> 

lA  1— 

1-4 

< z 

UJ  UJ  z 

V)  4 V)  z 

V)  V)  z 

X z 

a a z 

Z O'  2 

3 

U UJ 

O UJ 

Ul  U H u* 

HM  (/)  lil 

X C UJ 

o c u. 

C HliJ 

c? 

►4  u 

> X 4 U 

-J  C -J  u 

X fr-  z u 

2 U 

ou  u 

i—  «►  u 

UJ 

c 

H Z 

sad 

* 4 C 

4 4 

K C 

UJ  o 

4X30 

4 •-  V O 

O 

4 7 0 

U u o 

o 

z z 

3 x z 

“5i-  z 

XV)  z 

a >-  z 

c z 

z 

3 Z 

z 

1-4 

Z M 

U k4 

C C 

X 

C Il'n 

Ck-  H 

c 

c ^ z *- 

H 

>• 1- 

O O Z H 

-JIT  UJ-J  fr- 

<tC2h 

Ll  K 

U.  >-  1- 

V 

C 4 H 

3 »» 

V 7 4 Z 

*k  o 4 r 

Q U 4 Z 

0 

k-  Z 

H < z 

c 

O “ 

a a 

z I-  o a 

uj  z u a. 

u o a 

z x a 

uh  a 

o ja 

mJ 

4 X 

►-  C *-<  3 

»-  C C k-  X 

*-  u z > X 

> 

c ? 

U.  L.  X 

V 4 

2 k~  J 

3 

o 

0 4X0 

d J zz  c 

x 4 U.'  C 

X 

•-  7 C 

-J  C C 

3 X 

k-.  T C 

DC 

10  u 

O Z u.  U 

3 X a 4 UJ  u 

•-  o > j u 

X 

V.  X u 

X 

-J  VI  u 

_ U 

U 0 

4 

4 Z 

C C 4 X 

Uj  4 C •-> 

Z tr  Uj  C 

U O 

z ►— 

Z 4 

3 

xs< 

JUCC  u 

x a 4 * 

►4  4 

c -> 

Z 4 

U 4 

u a 

4 X 

fr- 

a 

c 

4 

u 

■ 

a 

4 

N* 

X 

4 

4 

4 

a 

<x 

X 

u 

u 

. / 
% 


X 

UJ 

H 

V> 

m 

^4 

o 

> 

X 

(V 

CVj 

O 

n 

o 

(VJ 

UJ 

rvj 

?VJ 

m 

o 

o 

c 

o 

c 

a 

o 

o 

o 

o 

o 

4 

o 

o 

o 

o 

o 

-J 

«J 

X 

— 

— 1 

u 

u 

«J 

-J 

-j 

UJ 

z 

u. 

X 

UJ 

*- 

** 

a 

L 

UJ 

o 

V) 

u: 

u 

z 

u 

u 

u 

o 

U 

O 4 

u 

H 

u 

u 

-J 

u 

u 

u 

X *2 

X 

V) 

X 

9 

X 

4 

O 

o 

3 

o 

o 

c 

U 

c 

II 

c 

c 

o 

o 

c 

o 

o 

N 

o 

• 

c 

o 

s 

a 

V) 

<£ 

a 

X 

»- 

X 

V) 

a 

M 

x 

o 

H 

M 

H 

• 

o 

• 

J 

V) 

VI 

X 

>- 

c • 

>- 

a 

»- 

<•  1 

a 

a 4 

-J 

u. 

o 

o 

o 

o 

o 

Ul 

4^ 


* o 

ERLC 


-)  x 

UJ  u 


N 7 


z z 
o o 


z a 


u 

VI 


4 

z 


3 • 

a m 
z v> 


z 

4 • 

UJ  Z 
& X 

• 

4 4 

u z • 

a v) 

UJUJ  • 

> UJ 
X • 

0*4 
* • 

z 

►4  >- 

1 L ►- 

>- 

>- 

z a >- 

> o >- 

juiy 

< 

o a 

UJ  1-4 

a 

z o a 

4 a a 

o h a 

4 vi  a 

x 

*->  • 4 

z a 

4 

O Z 4 

4 

-IX  4 

fr-  UJ  4 

j 

J N 4 ac 

X o 

a 

a n a 

uj  >»  a 

v a 

99  a a 

j 

UJ  • O DO 

u o 

X) 

a.  •-  m 

x *-  a 

a a a 

o a a 

UJ 

U.  J0*N 

V)  J 

►4 

3 *-4 

fr-  k4  M4 

X O • H 

M4  *4 

x 

OH  J 

4 

-J 

v)  a -j 

V)  o 

CD  _J 

o >•  «J 

o 

z z 

c a 

VI  IT 

fr- 

J k(K 

o 

a 

x o a 

•-  u a 

c a a 

a w a 

4 O UJ 

H 

UJ 

h UUJ 

_ > UJ 

W h yj 

tr  o vi  uj 

Z 1- 

k 

i-4  fr- 

K  H fr- 

1*1- 

->  u.  a fr- 

OnZ 

z 

z 

et  a 2 

UJZ2 

> fr-  O 2 

lk  2 

1-  UJ 

o 

UJ 

O CUJ 

O 3 UJ 

UJ  1-  UJ 

J VI  > UJ 

u u 

or . 

u 

O U.  <J 

z o 

J X J u 

H?HC 

3?  «J 

»-  M 

-J 

►4  Z 

o o z 

C 4 O 

4 (J  • 

IS 

4 2 C 

a c 

2 L.  U C 

^ ti  ► - tt 

►4  X Z 

3 UJ 

z 

o z 

UJ  UJ  z 

Uhu  2 

Z o 1-  z 

a k i-« 

N □ O 

►4 

O MM 

> I-  N4 

H < c M 

O <7m 

UUJI- 

0 1-04 

f- 

UJ  »-  »- 

V)  *- 

UJ>ZX»- 

Mt/IZOfr- 

o 

52  u? 

►4  *4  a — 

3 

V#  fr-  4 3 

x 1-  u.  r 

fr-  C •-  C 3 

► c ►►  r 

z o i-4  a 

x > »-  o 

a 

Z Una 

4 3a 

4 a x a a 

4ZKUJ& 

< 

40h  Z 

X o z z 

z 

X UJ  U X 

Z 4 JZ  z 

z o o o z 

ZnOUZ 

z a z o 

HOM4 

o 

1-  -J  o o 

4 0 31-0 

m«  fr—  a © o 

Nfr-azo 

UJ 

31-UJU 

nS  «J 

u 

h Z JIAU 

u z z a o 

k z a z o 

x t/i  a ho 

> 

4 z a 

a 4 z 

a o o v) 

►44  30 

c 4 a 

c 4 a a 

c 

(DMA 

«** 

0 4 0 4 

O 

a o 2 

Uj  " 

a u 4 a 
a 

a x 4 a 
a 

>-  -J 
3 

a 

4 


continued 


4 


r 

\ 


12m 

404 


7/69 


•'•eer 


j 


000  0034 


000  0034 


i 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


f 


000  0034 


PRINT  EXECUTEC  FOR  3.174  SECONDS  CENTRAL  PROCESSOR  TIME, 


r 

b 


CONTROL  CARO  NOW  BEING  PROCESSED... 
•SEARCH 


* 

FNTFR  THE  SFARCH  PHASE  OF  THE  TRIAL  SYSTEM 
TFST  SEARCH*  ?*  ( COMPUTER  = 100,  >* 


TEST  SFAPCt* 


PFFERFNCF  COOF ROOKCC  looo? 

SERIAL  p 

DATE  OF  ADDITION  TO  FILE  03/25/69 
DATE  OF  SFARCH 03/25/60 


AFIPS 

PROCEEDINGS  196?  SPHInG  JOINT  '.OMPIlTtR  ConFERFNCF • 
AFIPS*  1962. 

COMPUTING  CENTER  LIBRARY. 


in 
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the  following  woros  wfre  found  in  the  entry 
WORDS  FREQUENCY 

COMPUTER  1 
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EDUCOM 


000  0034 

TEST  SEARCH 


REFERFNCE  L001 2 

SERIAL  1? 

HATE  "F  ADDISON  TO  FILE  03/25/6O 
DATE  OF  SFARCh 03/25/69 


CORBATO  F J PODiiSKA  J w SALT7FR  J H 

ADVANCED  COMPUTER  PHOORAMMlNfi, ■ 

MIT  PRESS. 1963. 

COMPUTING  CENTER  LtRRARY. 


The  following  WORDS  were  FOUND  in  THE  fntry 
words  FREOIIFNCY 

COMPUTER  1 


TEST  SFAdCF 


REFERFNCF  CODE 10024 

SERIAL  NUmrfR 

DATE  OF  ADDITION  TO  FILE  03/25/60 
DATE  OF  SEARCH 03/25/60 


HILSENRATH  J 

CMNITAB  A COMPUTER  PROGRAM  FOR  STATISTICAL  AND  NUMERICAL 
ANALYSIS.* 

COMPUTING  CENTER  LIBRARY. 

♦ 22 


THE  FOLLOWING  WORDS  WFRE  FOUND  IN  THE  ENTRY 
N WORDS  FREOUENCY 

COMPUTER  I 
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test  search 


referfnce  code coon 

SERIAL  NUMBER „ „ „ *3 

DATE  of  ADDITION  TO  FILE  03/25/60 
DATE  OF  SEARCH 03/25/60 


COULSON  J E 

PROGRAMMED  LEARNING  AND  COMPUTER  RASED  INSTRUCTION, = 

SYSTEM  DEVELOPMENT  CORPORA! I ON*  10ft 2# 

COMPUTING  CENTER  LIBRARY. 


332 

THIS  BOOK  IS  A REPORT  OF  THE  PROCEEDINGS  OF  THE  CONFERENCE 
ON  APPLICATION  OF  DIGITAL  COMPUTERS  TO  AUTOMATFO 
INSTRUCTION.  THF.  PAPERS  ARF  BASED  ON  RFSEAPCH  AVAtl.ABLF 
THAT  TIME.  THE  TWELVE  PAPERS  IN  PART  I.  THFORY  AND 
EXPERIMENTATION  IN  PROGRAMMED  LEARNING,  WERE  TO  PROVIDE 
FOUNDATION  OF  EMPIRICAL  DATA  ANO  THEORETICAL  STRUCTURE 
CONCERNING  AUTOMATED  TEACHING  ANO  PROGRAMMFO  l-FAP*'l*G. 
some  of  The  paperS  ado  LITTLE  To  the  FIELD.  SOME  REPORT 
INSIGNIFICANT  STUDIES*  WHILE  OTHERS  MAKF  A DEFINITE 
•ONTRIBUTION  BY  REPORTING  ON  SIGNIFICANT  RESEARCH.  PART  II 
PART  III*  COMPUTER  TECHNOLOGY  IN  AUTOMATED  TFAChTNG, 
CONTAINS  THREE  PAPERS, 


AT 


nN 


the  following  words  were  found  in  the  entry 

WORDS  FREQUENCY 

COMPUTER  1 


4 HIT  OUT  OF  A 7 SEARCHED, 


SEARCH  EXECUTEO  fOR  ,698  SECONDS  CENTRA!.  PROCESSOR  TIME, 
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CONTROL  CARD  NOW  BEING  PROCESSED### 
•SEARCH 


ENTER  THE  SEARCH  PHASE  OF  THE  TRIAL  SYSTEM 


TEST  2»  3# 

< 

WILET  .AND.  I960  ■ 100# 

It 


TEST  2 


REFERENCE  L0004 

serial  4 

DATE  OF  AOD|T|0n  TO  FILE  03/25/60 
DATE  OF  SEARCH Q3/25/6Q 


ASHBY  R W 


DESIGN  FOR  A BRAIN#* 


JOHN  WILEY  AND  SONS#  INC#  I960. 
computing  center  LIBRARY. 
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the  following  words  were  found  in  the  «tby 
words  frequency 


WILEY 

I960 


1 

1 


1 hit  out  of  at  searched. 


SEARCH  EXECUTED  FOR  .766  SECONDS  CEmTWAL  PROCESSOR  TIMF, 
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CONTROL  CARO  NOW  RE1NG  PROCESSEC,., 

•search 


000  0034 


FNTER  THF  SF.AHCH  PHaSE  OF  THE  TRIAL  SYSTM 
TFST  SEARCH  L0RR2,  2.  ( 

AMEqICAN*POlITlCAL*SCIFNCE*HEV!EW  ,Ok.  puuiTTCAL  « inn,  )t 


TEST  SEARCH  L0RR2 


REFERENCE  code BOOKCC  L0026 

SERIAL  number 26 

DATE  OF  ADDITION  TO  FILE  03/25/60 
DATE  OF  SEARCH 03/25/60 


JANOA  K 

CUMULATIVE  INDEX  TO  THE  AMEPTCAN  POLITICAL  SrTF.MCE  RKVlEw,. 

NORTHWESTERN  UNIVERSITY  PRESS, 196*. 

COMPUTING  CENTER  library. 

335 


the  following  words  were  found  in  the  entry 

WORDS  EREdmENCY 


AMERICAN  1 

political  1 

SCIENCE  1 

REVIEW  1 


1 HIT  OUT  OF  *7  SEARCHED, 

StlARrH  EXECUTED  FOR  .586  SECONDS  CENTRAL  PwOcF.SSOR  TIMF, 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
14.812  seconds  for  central-processor  time  arid  52.074  seconds  for 
peripheral-processor  time  with  a memory  usage  of.67,000  words. 


Chargeable  computer  time  was  $3.58. 


Charge  to  user  = computer  time  + postage  and  he  ling  + network 


overhead 

= $3.58  + $15.00  + network  overhead 
= $18.58  + network  overhead 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 


LANGUAGE 

COMPUTER 


Test  Scorer  and  Statistical  Analysis 
TSSA  NUCC072 

Vogelback  Computing  Center 
Northwestern  University 


Richard  Wolf  and  Leopold  Klopfer 
The  University  of  Chicago 

K.  Jones 

Harvard  University  Graduate  School  of 
Education 

A.  Gasche,  B.  Wright,  and  C.  Bradford 
The  University  of  Chicago 

CDC  FORTRAN  IV 

CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

TSSA  scores  multiple-response  tests  that  have  a single  correct 
response  for  each  item,  computes  test  and  item  statistics,  com- 
putes the  tetrachoric  interitem  correlation  matrix,  and  performs 
a factor  analysis  and  varimax  rotation.  The  point-biserial  cor- 
relation of  each  item  with  a criterion  score  also  may  be  obtained. 
The  number  of  alternative  responses  may  vary  from  item  to  item. 


Multiple-scoring  keys  may  be  used  with  the  same  set  of  data  cards. 
This  feature  makes  TSSA  applicable  for  scoring  and  analysis  of 
the  Kuder  preference  record  and  similarly  constructed  multikeyed 
instruments.  In  addition,  multiple  jobs  may  be  run. 

Computational  results  include  the  following. 

Individual  Scores,  including  raw  scores  and  scores  corrected  for 
guessing 
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Item-Response  Information,  including  the  proportion  of  subjects 
selecting  the  correct  response  for  each  item  (i.e.,  difficulty) 
and  the  proportion  of  subjects  selecting  each  response 

Test  Statistics,1  including  the  mean,  standard  deviation,  skewness, 
and  kurtosis  (and  their  standard  errors  computed  from  formulas 
outlined  bv  Fisher) ; test  reliability  (computed  by  Kuder— Richardson 
formula  20);  a validity  coefficient;  and  a Pearson  product— moment 
correlation 

Item-Analysis  Information,2*3  including  the  proportion  of  subjects 
passing  an  item,  the  item  standard  deviation,  point -biserial  cor- 
relations, reliability  index,  and  validity  index  (computed  from 
formulas  given  by  Guilford  and  Gullicksen) 

Tetrachorlc  Interitem  Correlations4 

Factor  Analysis  of  Interitem  Correlation  Matrix,5  with  varimax 
rotation  and  plot 

Multiple-Scoring  Keys 

A special  feature  of  TSSA  is  the  use  of  Multiple-Scoring  Keys. 

Such  a feature  has  two  uses.  (1)  It  allows  a single  set  of  re- 
sponses to  be  scored  in  more  than  one  way;  practical  application 
of  this  is  the  use  of  the  program  with  data  from  an  instrument 
such  as  the  Kuder  preference  record  where  several  scores,  based 
on  analyses  of  the  same  set  of  items,  are  desired.  (2)  A more 
common  situation  is  the  use  of  the  program  to  obtain  subtest 
scores  and  a total  test  score  from  one  instrument.  An  application 
of  this  might  be  to  score  all  the  responses  on  a reading  test  and 
to  obtain  scores  for  reading  speed,  reading  vocabulary,  and  level 
of  comprehension,  as  well  as  a total  reading  score. 

Multiple  Jobs 

The  limitation  of  the  procedures  in  the  analyses  of  subtests  is 
that  only  the  raw  scores  for  each  individual  or  each  subject  will 
be  meaningful.  Corrected  scores  will  not  have  any  meaning.  Thus, 
if  an  analysis  excludes  any  items  initially  read,  no  corrected 
score  will  be  printed.  The  reason  for  this  is  that  the  program 
treats  all  items  excluded  from  analysis  as  incorrect  responses. 
Thus,  the  use  of  a formula  for  correcting  scores  for  guessing  is 
fallacious  in  this  instance.  If  the  user  desires  meaningful 
corrected  scores  for  subtests,  he  will  have  to  reproduce  his  Data 
Cards  and  run  multiple  jobs,  selecting  for  reading  on  any  one  job 
only  those  items  for  which  analysis  is  desired,  i.e.,  the  subtest. 
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The  use  of  the  Multiple-Jobs  feature  for  scoring  subtests  yields 
meaningful  corrected  scores,  as  already  mentioned.  However,  the 
advantage  of  the  Multiple-Scoring-Key  feature  of  the  program  is 
that  the  data  need  be  read  from  cards  only  once.  Subsequent 
reading  of  the  data  is  done  from  binary  tape  (tape  B3) , thus 
achieving  savings  of  time  and,  hence,  cost. 

The  Multiple- Jobs  feature  may  also  be  used  for  scoring  and  ana- 
lyzing severly  entirely  different  tests,  with  only  a single  load- 
ing of  the  program. 


REFERENCES 

1.  Fisher,  R.A.,  Statistical  Methods  for  Research  Workers  (Oliver 
§ Boyd,  Edinburgh,  1954),  12th  ed. , pp.  70—75. 

2.  Guilford,  J.P.,  Psychometric  Methods  (McGraw-Hill  Book  Co., 
Inc.,  New  York,  1954),  pp.  373—464. 

3.  Gullicksen,  H.,  Theory  of  Mental  Tests  (John  Wiley  § Sons, 
Inc.,  New  York,  1950),  pp.  363—396. 

4.  Farrell,  R.H. , and  Stern,  G.G.,  "A  Measure  of  Tetrachoric 
Association,”  presented  at  APA  convention,  Sept.  1951,  Chicago 
(unpublished;  a copy  of  this  paper  may  be  obtained  by  writing 
The  University  of  Chicago  Computing  Center) . 

5.  Wright,  B.D.,  "120X120  Principle  Components  Analysis:  Sym- 

metric (with  Varimax  Rotation  and  Plot) ,"  Univ.  Chicago  Soc. 
Sci.  Div.  Computer  Library  (1963;  unpublished). 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0035 

USER  INSTRUCTIONS 
Description  of  Input  Data 
Control  Card 


Parameter  Columns 

Contents 

M 1-3 

Number  of  items  to  be  scored  (<120) 

K 4 

Number  of  alternative  responses  in  each 
item  (from  2 to  8) . If  this  number  varies 
from  item  to  item,  punch  a 9 and  prepare 
an  Alternatives  Card 

NFM  5 

Number  of  Variable-Format  Cards  (up  to  9) 

NKEY  6-  7 

Number  of  scoring  keys  to  be  used  with  a 
single  set  of  Response  Cards  (up  to  99) 

Variable-Format  Card(s) 


Parameter  Columns 

Contents 

FMT  1-72 

Format  governing  the  read  format  for  the 
Key  Card,  Alternatives  Card  (if  needed) , 
Individual-Response  Cards,  and  Finish  Card 

Note:  Identification  must  come  in  Cols.  1-6  of  the  first  card 

for  an  individual.  Format  for  this  is  A6 . Criterion  score,  if 
used,  must  come  next,  before  any  item  response  and  must  be  in  F 
format.  Items  may  come  in  any  arrangement  on  any  number  of  cards. 
Up  to  9 format  cards  may  be  used. 

Name  and  Options  Card 


Parameter  Columns 

Contents 

AME  1-24 

Name  of  test  and/or  group  tested 

MMM  25 

Punched- output  options 
0 : no  punched  output 

1:  punchout  of  scores  and  l’s  and  0’s 

for  pass  or  not  pass  for  each  individual 
2:  punchout  of  scores  and  original  re- 

sponses to  items  for  each  individual 
3:  both  options  1 and  2,  above 

MLM  26 

Tetrachoric  interitem  correlations  and 
factor-analysis  option 
0 : no  . r:> 

1 : yes 
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KIV  27 


ICRIT  28 


ICRS  29 

IVAL  30 

NF  31,32 


Key  Card 


Option  for  adjusting  negative  and  cor- 
rected scores  to  zero 
0 : no 

1 : yes 

Criterion  score  used.  There  is  a builtin 
check  for  missing  data;  only  complete  data 
are  used 
0 : no 

1 : yes 

Point-biserial  correlation  of  items  option 
0:  with  raw  scores 

1:  with  corrected  scores 

Correlation  of  criterion  scores  with — 

0 : raw  scores 

1:  corrected  scores 

(validity-coefficient  option) 

Number  of  factors  to  be  extracted  (up  to 
10).  Set  at  5 if  omitted;  if  NF>10,  NF 
is  set  at  10 


Parameter  Columns 


Contents 


DKEY 
Y (I) 


1-  6 

(variable) 


Leave  blank  or  punch  KEY 

Correct  response  for  each  item.  (For  use 
of  multiple  keys,  see  below) 


Alternatives  Card 


Parameter  Columns  Contents 

ALK  1—  6 Leave  blank  or  punch  ALTS 

ALT  (I)  (variable)  Number  of  alternatives  for  each  item 

(from  2 to  8) 

Note:  The  Alternatives  Card,  if  needed,  is  laid  out  exactly  like 

the  Key  Card  of  an  Individual-Response  Card,  except  that  it  con- 
tains the  number  of  alternatives  to  each  item  rather  that  the  re- 
sponses themselves. 


Individual-Response  Card(s)  (Same  number  of  cards  must  be  present 
for  each  individual  and  in  the  same  order;  Variable-Format  Card 
specifies  which  columns  will  be  read) 
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Parameter 

Columns 

Contents 

DENT 

1-  6 

Subject  identification  (numeric  or  alph 
betic) 

CRIT 

(variable) 

Criterion  score  (if  used) 

X (I) 

(variable) 

Response  for  each  item 

Finish  Card 

[specified 

by  Variable-Format  Card(s)] 

Parame ter 

Columns 

Contents 

DENT 

1-  6 

FINISH  (signal  that  all  data  have  been 
read  from  Response  Cards) 

7-72 

Blank 

Note:  Key  Cards,  Alternatives  Cards,  and  Finish  Cards  always  con- 

sist physically  of  the  same  number  of  cards  and  this  number  is 
identical  to  the  number  of  cards  for  each  Individual  Response. 

Multiple-Scoring  Keys 

To  use  Multiple-Scoring  Keys  with  TSSA,  several  procedures  must 
be  followed.  First,  the  responses  to  all  the  items  must  be  read 
in  at  the  initial  reading  of  the  data.  Second , several  scoring 
keys  must  be  punched.  If  the  first  score  sought  is  a total  score, 
a Key  Card  with  the  correct  answers  to  all  items  must  be  inserted 
in  its  specified  place  (see  Key  Card).  If  a subtest  score  is 
desired,  a second  Name  and  Options  Card  and  a second  Key  Card  must 
be  included  after  the  Finish  Card(s)  following  the  individual  Data 
Cards.  If  a second  subtest  score  is  desired,  another  Name  and 
Options  Card  and  another  Key  Card  must  follow,  etc.  Therefore, 
for  example,  a test  for  which  the  total  test  and  several  subtests 
are  to  be  scored  and  analyzed  will  include  a Name  and  Options  Card 
and  Key  Cards  following  the  Finish  Card(s)  [with  the  Name  and 
Options  Card  preceding  the  Key  Card(s)  in  each  set].  The  number 
of  scoring  keys  to  be  used  is  specified  by  the  user  in  the  Control 
Card  (see  Control  Card) . 

As  noted  above,  the  responses  to  all  the  items  must  be  read  ini- 
tially. To  obtain  subtest  scores,  the  columns,  of  a Key  Card  for 
those  items  that  are  to  he  excluded  from  a particular  analysis 
must  he  left  blank . Thus,  if  a test  consists  of  100  items  and 
the  first  50  are  to  be  analyzed  as  a subtest,  the  columns  on  the 
siubtest  Key  Card  corresponding  to  the  first  50  items  on  the  test 
will  contain  the  correct  responses  whereas  the  columns  on  the 
sub test  Key  Card  corresponding  to  the  remaining  50  items  will  all 
be  left  blank.  In  the  same  manner,  any  item  may  be  excluded  from 
a particular  analysis  by  leaving  blank  the  column  corresponding 
to  that  item  in  a Key  Card. 
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Description  of  Output 
Standard  Printed  Output 

Individual  Scores.  For  each  individual:  raw  score,*  score  cor- 

rected for  guessing,  number  of  item  committed. 

Item-Response  Information . For  each  item:  difficulty,  proportion 

of  subjects  selecting  each  response,  proportion  of  omits.  Ex- 
tremely easy  (p>0.95)  and  extremely  difficult  (p<0.05)  items  are 
identified. 

Test  Statistics . For  raw  and  corrected  scores:  test  mean,  stan- 

dard deviation,  skewness,  kurtosis,  standard  error  of  each,  and 
test  of  normality  of  the  distribution*  Test  reliability  by 
Kuder-Richardson  formula  20.  Validity  coeff icient-Pearson  cor- 
relation between  total  test  score  and  a criterion  score  (if  a 
criterion  score  is  used) . 

Item-Analysis  Information . For  each  item:  proportion  passing, 

standard  deviation,  point-biserial  correlation  with  criterion 
score  (if  present),  reliability  index,  validity  index  (if  there 
is  a criterion  score) . 

Optional  Output 

Tetrachoric  Interitem  Correlations 

Factor  Analysis  of  the  Interitem  Correlation  Matrix 

Obtains  the  largest  principal  components  of  the  symmetric  inter- 
item correlation  matrix  and  performs  an  orthogonal  rotation  of 
these  components  to  the  varimax  criterion.  The  largest  charac- 
teristic roots  are  presented  in  order  of  magnitude  and  the  asso- 
ciated characteristic  vectors  are  tabled  and  plotted. 

Optional  Punched  Output 

Score  Cards  for  Each  Individual 

Contain  subject  identification,  raw  score,  corrected  score,  num- 
ber of  items  omitted,  and  either  pass  or  fail  for  each  item,  or 
original  response  for  each  item,  or  both. 

L i mi  tat  ions 


Maximum  number  of  scoring  keys  used  99 

Maximum  number  of  Variable -Format  Cards  9 

Maximum  number  of  items  120 

Maximum  number  of  alternative  responses  for 
each  item  8 

Maximum  number  of  factors  to  be  extracted  10 

Maximum  number  of  individuals  per  job  99,999,999 
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Job  Deck  Structure 

o 

Job  Card 
LIBRARY  (TSSA) 

LGO. 

7-8-9  (EOR  Card) 

Control  Card 
Variable-Format  Card(s) 

Name  and  Options  Card  — 

Key  Card(s) 

Alternatives  Card(s)  (if  called  for  by 

Control  Card) 

Data  Deck — Individual- Response  Cards 
Finish  Card(s)  (must  follow  last  Data  Card) 
6 - 7- 8-9  (EOI  Card) 


may  be 

repeated  for 
multiple  jobs 
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VLC»0,CH  CM63200.  TSSA 

LlRR^ffnTSSA) 

l $0. 

06*4 

<AiSt4X,65Fl.0> 

RUSSIAN  PRE-TEST  1964 

KEY  33*23332212*12*311231*21*1*3322*32*32212*134**3224432442113312111 

CLARK  33*23  3 212212431123412141 122224  331432*113143224*321  2 3 

BACIANS  4242233221241?41*1294l24123333l'l3A4221  *2*21 3**323**3*13333432 

SHEARIN  33*2123221223243*122*124  1 32324*33321332**1 31*322**3212213*312*31 

BLUJ  3342333?21243243122 11 1?1 3 1*3324*3*331*222133*232233321 321 13312331 

KCWALCZYK  43421 33421 323243*1224141 313232 1*1 143134**1 1312323**321 321243*1 314 

BULAK  13443432211132142  4311?4ll*322l414411 

GEORGE  13421  31212312134122412131131  2 32242241332432  44321421313  2111 

BARI J 334233322134124341231 1234143321434412442423344322443243211331211 1 

SHABAN  33423332212412434121112141433234324312*2*133*23321*324*2113312111 

MISIUNAS  33421 1332 123324341232421 31 1332l4?24 134 12*23**4332*232 1*21 3331 21 1 1 

1 VANCE V!CH32*21  342134  24311134121313332243  4313122333*43214> 32412 
REPKA  44421444214324411122343334121224231244*123*3141221233212*1 

SKAPARS  334233321 1244P4 341 222 1244233342441 33221 2243322221*4 

RETDY  3322 1 1 331 1 333?1 3412241 1 44124332*3*1*441 321 J?22322334222221 3*24*2* 

MUSZAK  334233222134124311211121*1*3321*12*32*12**33*1322**32***113312111 

COCHRANE  4*213  2333421332243134233  2 444  13 

FOREST  13421432231 332* 1*1223421 42321 31*1 441 14424313123224 ♦323123*3**21 21 

TRFSNAK  2242 143221 23j 21 3*1 323121*13232?3i3*1*332*1 13**322**3*2*2123312234 

SHAFER  2322 11 2321 3342331 12 11 1323314313*3314442 12332 1*3221 3342241 3 144?421 

JACURA  13423332212412*3*12111232143324*31431412*223443324432122113312111 

FINISH 
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SAMPLE  OUTPUT 


INDIVIDUAL  SCORES 


identification 

RAW  SCORE 

CORRECTED  SCORE 

OMITS 

CLARK 

38 

33 

13 

BACIAN 

31 

21 

4 

SHEARI 

36 

27 

l 

BLUJ 

45 

38 

0 

KOWALC 

31 

20 

0 

BUuAK 

17 

11 

29 

GEORGE 

37 

30 

7 

BABIJ 

53 

49 

0 

shaban 

55 

52 

0 

MISIUN 

46 

40 

0 

IVANcE 

37 

32 

12 

REPKA 

16 

5 

7 

skapaR 

31 

24 

14 

RE  I or 

25 

12 

0 

muszak 

55 

52 

0 

COCHRA 

9 

2 

35 

FOREST 

30 

18 

0 

tresna 

37 

28 

0 

SHAFER 

22 

8 

0 

JACURA 

49 

44 

0 

o 

ERIC 


12 

120 


o 
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TTFM 


TTfM  INFORMATION 

PROPORTION  OF  ?0  SUBJECTS  SELECTING  tArH  RfSPOnSF 


MUPOFR 

DIFFICULTY 

OMIT 

1 

?. 

1 

4 

1 

.500 

.050 

• 200 

• inn 

.500 

* 160 

2 

.750 

0.000 

0*000 

.150 

.750 

*100 

3 

• 900 

0.000 

0«000 

.loo 

0.000 

*900 

4 

.950 

o.ooo 

0*000 

• y50 

0.000 

.060 

5 

.400 

0.000 

• 550 

.050 

.400 

0*000 

6 

.450 

.150 

• 160 

.1)50 

.450 

*200 

7 

• flOO 

.050 

0*000 

.100 

»H0o 

*050 

8 

.550 

.100 

*050 

.S50 

.150 

.150 

9 

• 900 

0.000 

*100 

.^00 

0*000 

0.000 

SI 

.650 

.100 

0*000 

.loo 

.150 

*650 

52 

•boo 

.150 

0*000 

0.000 

.500 

*050 

S3 

.650 

.150 

0*000 

• 650 

• 050 

*150 

54 

• 200 

.150 

*400 

.200 

.050 

*200 

55 

.250 

.200 

*150 

.200 

.200 

*250 

56 

• 700 

• 150 

0*000 

.700 

• 050 

*100 

57 

• 550 

• 250 

.550 

.050 

.100 

*050 

58 

.350 

• 250 

*350 

• 100 

.250 

*050 

59 

.500 

.250 

*100 

0.000 

.500 

*150 

60 

.550 

.300 

0*000 

0.000 

.550 

*150 

61 

.400 

.350 

*400 

• loo 

0.000 

*150 

62 

*550 

• 350 

*050 

.550 

0.000 

*050 

63 

• 350 

.350 

*350 

.050 

• 100 

*150 

64 

.350 

.350 

*350 

• 150 

.150 

0*000 

65 

•500 

.350 

*500 

0.000 

0.000 

*150 

T 


n 
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THE  FOLLOWING  TTt-MS  SHOULD  BE  RUMINATED  FROM  THE  TEST 
BECAUSE  OF  EKTBEMe'faSINFSS  OB  DIFFICULTY 

EASY  ITEMS  DIFFICULT  ITFMS 

44 


variablf 

MEAN 

S.E. 

RAW  SCOPE 

3S.10 

2.90 

corrected  rcorf 

27  ( 17 

3,45 

TEST  STATISTICS 


ST, 

, DEV, 

S.K. 

skewness 

S.E 

12, 

► 97 

1.76 

••1ft 

.51 

15 , 

.41 

1.75 

• 06 

• SI 

kurtosis 

S . F . 

NO.  Of  SURJtCTS 

-.<53 

.99 

20 

-.96 

.9Q 

20 

skewness  and  ku*tosis  SIGNIFICANT  at  .os  level 


TEST  PEL IABILT  TY  * .93fi 

KUnEH  HICHAROSON  FORMULA  20 
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to 

to 

o 

o 

o 

o 

o 


item  analysis  information 


POINT  RISFRIAL 
CORRELATION  OF 
ITEM  WITH 


PROPORTION 

standard 

1 1 C.H 

W*  in 

reliability 

VALIQITY 

ITEM 

ANSWERING 

DEVIATION 

TOTAL 

crjtfpion 

INDEX 

INDEX 

number 

item 

OF 

TEST 

SCORE 

CORRECTLY 

ITEM 

SCORE 

1 

• 500 

• 500 

.540 

0*000 

,270 

0.000 

2 

• 750 

.433 

*3«7 

0.000 

« 1 68 

0.000 

3 

• 900 

• 303 

.298 

0.000 

.089 

0.000 

4 

• 950 

.21* 

.320 

0.000 

.070 

0.000 

5 

• 400 

• 490 

.490 

0*000 

• 240 

0.000 

6 

• 450 

• 497 

.334 

0.000 

.166 

0.000 

7 

• BOO 

.400 

.351 

0.000 

.140 

0.000 

6 

• 550 

• 497 

.410 

0.000 

.204 

o.ooo 

9 

• 900 

• 300 

.183 

0.000 

.055 

0.0QO 

NOTE. 


51 

.650 

52 

.800 

53 

.650 

54 

.200 

55 

.250 

56 

.700 

57 

• 550 

50 

.350 

59 

.500 

60 

.550 

61 

.400 

62 

.550 

63 

.350 

64 

.350 

65 

.500 

POINT  BISERIAL  CORRELATIONS  OF 
VALIDITY  INDEX  ARE  0*0  BECAUSE 


.477 

.515 

.400 

.563 

.477 

.652 

.400 

.575 

.433 

.485 

.458 

.384 

.497 

.619 

.477 

.439 

.500 

.632 

.497 

.689 

.490 

.749 

.497 

.612 

.477 

.641 

.477 

.649 

.500 

.594 

WITH  CRITERION  SCORE  AND 

ABSENCE  OF  CRITERION  SCORF. 


0.000 

0.000 

0*000 

0*000 

0*000 

0*000 

0*000 

o*ooo 

0*000 

0*000 

0*000 

0*000 

0*000 

0*000 

0*000 


.246 

0.000 

.225 

0.000 

.311 

0.000 

.230 

0.000 

.210 

0.000 

.176 

0.000 

.308 

0.000 

.209 

0.000 

.316 

0.000 

.343 

0.000 

.367 

0.000 

.304 

0.000 

.306 

0.000 

.310 

0.000 

.297 

0.000 

ENO  OF  TEST 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time 
was  1.936  seconds  for  central-processor  time  and  25.105  seconds 

for  peripheral-processor  time  with  a memory  usage  of  63,200  words. 
Chargeable  computer  time  was  $1.00  (Northwestern  University  mini- 
mum job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS — TSSA 
pages 

1—3  Identification  § Abstract 

5—9  User  Instructions 

11-15  i/o 

17  Cost — Contents 
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DESCRIPTIVE  TITLE 

Zellner' s Three-Stage  Least-Squares 
Program 

CALLING  NAME 

Z3SLS  NUCC125 

INSTALLATION  NAME 

Vogelback  Computing  Center 
Northwestern  University 

AUTHOR(S)  AND 
AFFILIATION(S) 

A.  Zellner 

The  University  of  Wisconsin 
L.  Weiner 

Department  of  Industrial  Engineering 
Northwestern  University 

LANGUAGE 

CDC  FORTRAN  IV 

COMPUTER 

CDC  6400 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

Z3SLS  computes  two-  and  three-stage  least-squares  (2SLS  and  3SLS) 
estimates  of  parameters  in  simultaneous  or  interdependent  econo- 
metric models.  The  program  first  regresses  each  variable  on  all 
the  predetermined  variables  within  the  model  to  yield  unrestricted 
least-squares  estimates  of  the  reduced-form  system.  Coefficient  es- 
timates, standard  errors,  etc.,  are  output;  of  the  first  part  of 
Z3SLS.  The  second  set  of  computations  yields  either  the  2SLS  es- 
timates or  both  2SLS  and  3SLS  estimates,  with  associated  statistics 

REFERENCES 

Stroud,  A.,  Zellner,  A.,  and  Chou,  L.C.,  "Program  for  Computing  Two 
and  Three-Stage  Least  Squares  Estimates"  (long  writeup  for  Z3SLS) , 
Northwestern  Univ.  Comp.  Ctr.  Available  from  EIN  for  the  cost  of 
duplication  and  mailing. 
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USER  INSTRUCTIONS 
Description  of  Input  Data 

Main-Problem  Card 

Columns 

1-  2 


3-  S 


6-10 

11 

12—13 


14-15 

16 


17 


18 

19 


20 


21-2  2 


23-24 


25 


26 


5/69 


Contents 

Number  of  variables  to  be  read  from  Data  Cards 
Number  of  variables  added  by  TRANS  (see  paragraph 


below) 

Number  of  observations 
Number  of  Format  Cards 

Number  of  equations  in  first  set  of  computations 
(may  equal  0) 

Number  of  equations  in  second  set  (may  not  equal  0) 

=1:  correlation  matrix  for  all  variables  in  system 

is  to  be  printed 

■1:  residual  covariance  matrix  is  to  be  printed 

=2:  residual  correlation  matrix  is  to  be  printed 

=3:  both  matrices  are  to  be  printed 

-1:  only  2SLS  (no  3SLS)  estimates  are  to  be  printed 

*=1 : covariance  matrix  of  3SLS  estimates  is  to  be 

printed 


■2:  correlation  matrix  of  3SLS  estimates  is  to  be 

printed 

=3:  both  matrices  are  to  be  printed 

■1:  Durbin— Watson  statistic  for  each  equation  of  the 

second  set  is  to  be  printed  (used  only  if  Cols.  12- 

13  equal  0)  , _ , 

=2:  as  above,  with  residuals,  punched  one  per  card 

Number  of  F statistics  to  be  computed  (see  Sec.  2.3 
of  long  writeup  of  Z3SLS1) 

Number  of  restricted  estimates  to  be  done  (see  Sec. 
2.4  of  long  writeup  of  Z3SLS1) 

-0 : covariance  division  option  "O"  is  called 

■1:  option  "1"  is  called 

=1:  data  from  previous  main  problem  are  to  be  used. 

(No  Variable -Name  or  Format  Card  may  appear.  The 
next  card  should  be  the  first  equation  Control  Card 
of  second  set.  Columns  1—10  and  12—13  may  be  blank 

in  this  case.)  continued 
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Columns 


Contents 


27-80 


Heading  (to  be  printed  at  the  top  of  each  page) 


Transformation  Option:  The  data  may  be  transformed  as  they  are 

read  in  by  hand-coding  a subroutine  that  is  called  after  each  ob 
servation  is  read.  The  name  and  dimension  statement  are 


SUBROUTINE  TRANS  (DATA,  N) 
DIMENSION  DATA  (70) 


The  vector,  DATA,  contains  the  Nth  observation  in  positions  2 to 
(k+1) , where  k is  the  number  of  variables  read  in  (see  Cols.  1—2 
of  Main-Problem  Card).  The  first  position  contains  a 1.0  for  the 
constant.  Note  that  the  vector  is  in  double  precision.  If  there 
is  a change  in  the  number  of  elements  used  in  DATA,  this  must  be 
noted  in  Cols.  3—5  of  the  Main-Problem  Card.  The  number  of  vari- 
ables added  may  be  negative. 


Variable-Name  Card 


Co lumns 


Contents 


3-  8 
9-10 
11-16 
17-18 


Name  of  variable  having  index  number  1 
Blank 

Name  of  variable  2 
Blank 


73-74 

75-80 


Blank 


Name  of  variable  10  [If  more  than  10  names  are  nec- 
essary, continue  on  another  card  in  the  same  way. 
There  must  be  one  name  (even  if  blank)  for  each  var 
iable.  The  total  number  of  variables  equals  (Cols. 
1-2)  + (Cols.  3—5)  + (Cols.  12—13).  (Columns  re- 
ferred to  are  on  the  Main-Problem  Card.)] 


Format  Card(s) 

This  is  a standard  FORTRAN  Format  Card  that  describes  how  the  data 
are  punched  on  the  following  Data  Cards.  (The  word  FORMAT  is  not 
punched  and  the  format  statement,  including  enclosing  parentheses, 
may  use  all  80  columns  on  the  card.  The  data  must  be  read,  one 
observation  at  a time,  as  floating-point  numbers;  thus  only  X,  F, 
and  E field  specifications  may  be  used.) 
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Data  Cards 


The  raw  data  for  the  full  system  only  is  read  in  with  each  obser 
vation  grouped  together  on  one  or  more  cards.  The  values  must  c 
respond  with  the  format  specified  on  the  Format  Card. 

Equation  Control  Card(s) 


Any  alphanumeric  identification  to  identify  the  equa 


S1 : covariance  matrix  of  regression  coefficients  is 

to  be  printed 

s2:  correlation  matrix  of  coefficients  is  to  be  printed 

*3:  both  matrices  are  to  be  printed 


Number  of  independent  variables  in  this  equation 

Note:  If  the  constant  term  is  to  be  included  in  the 
regression,  it  must  be  counted  as  an  independent  vari- 
able and  must  be  included  in  the  list  of  independent 
variables,  starting  in  Col.  21.  The  constant  term  is 
designated  by  a variable  number  0. 

Number  of  the  dependent  variable  (as  it  appears  in  the 
raw  data) 

Number  of  the  1st  independent  variable  (see  Note  under 
Cols.  17—18  above) 

Number  of  the  2nd  independent  variable 


Co lumn8 


Contents 


7-10 

11 


tion 

Blank 


12-16 

17-18 


Blank 


Etc. 


[(Cols.  1,2)  + (Cols.  3—5)  + M] . The  endogenous  variables 
referred  to  by  these  index  numbers  when  specifying  the  reg 
the  second  set  of  computations. 

F-Statlstlc  Control  Cards 


included  ^ s^^istic  that  is  desired,  the  following  cards  must  be 


» 
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(a)  Fiv_st  Card 

Columns  Contents 

1-  2 Number  of  nonzero  rows  in  the  C matrix 


Number  of  cards  described  in  (b)  below 
Any  title  for  this  F statistic 

( b ) Cards  Containing  the  Nonzero  Elements  o£  the  C Matrix 


3-  4 
5-80 


These  elements  are  punched  six  per  card  as  follows. 


Co  lumns 


Contents 


1-  8 
9-10 
11-12 
13-20 


Identification  (or  blank) 
mi  (punched  in  I format) 
ni 


C (punched  in  F .format) 

mi,ni 


69-70 

71-72 

73-80 


m6 

n6 

C. 


m6  ,n6 

Restricted-Informati on  Control  Cards 


For  each  restriction  computation  desired,  the  R matrix  and  r vec- 
tor (see  Ref.  1,  p.  9,  Sec.  2.4)  are  punched  on  cards  in  exactly 
the  form  described  above  for  the  C matrix  (see  F-Statistic  Control 
Cards).  The  r vector  is  assumed  to  be  the  (m  + l)st  column  of  the 
kXm  R matrix.  (Here  k <_  m,  and  m is  the  total  number  of  independ- 
ent variables  in  the  analysis.) 


Subrouti nes 


Subroutine  TRANS  is  provided  with  Z3SLS;  however,  hand  coding  of 
the  subroutine  is  permissible  [to  allow  user  specification  of  a 
transformation  (see  p.  4)]. 
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Description  of  Output 

1.  Display  of  parameters  from  Main-Problem  Card 

2.  Display  of  variable  format 


3. 

Means 

4. 

Corre 

5. 

Stage 

(i) 

(11) 

(iii) 

6. 

Stage 

(i) 

7. 

Stage 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

8. 

Final 

regression  coefficient  and  standard  deviation  for  each 
independent  variable  in  each  equation 

inverse  crossproduct  matrix  for  variable  appearing  in 
each  equation 

normalized  inverse  matrix  for  each  variable  appearing 
in  each  equation 


residual  covariance  matrix 
residual  correlation  matrix 

efficient  estimates — coefficients  and  deviations  for 
each  variable  appearing  in  each  equation 

coefficient  covariance  matrix 

coefficient  correlation  matrix 

repeat  7(i)— 7(v),  with  estimates  subject  to  user’s 
restrictions 


Error  Indications 

An  appropriate  message  is  printed  when  parameters  of  the  Main- 
Problem  Card  are  beyond  acceptable  limits. 

Limi tatlons 

The  set  of  cards  discussed  under  Description  of  Input  Data  may  be 
repeated  for  as  many  sets  of  computations  as  desired.  The  capa- 
city limits  for  this  program  are  now  the  following. 
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Total  number  of  variables  (including  1 for  constant)  70 
Number  of  equations  in  first  set  of  calculations  20 
Number  of  equations  in  second  set  of  calculations  20 
Number  of  independent  variables  in  any  equation  30 
Number  of  restrictions  tested  by  any  F statistic  30 
Number  of  restrictions  imposed  for  estimation  30 
Number  Of  Format  Cards  2 

Job  Deck  Structure 


Job  Card 
LIBRARY(Z3SLS) 

LGO. 

7-8-9  (EOR  Card) 

Main-Problem  Card 
Variable-Name  Card(s) 

Format  Card(s) 

Data  Cards 

Equation  Control  Cards  for  1st  set 
Equation  Control  Cards  for  2nd  set 
F-Statistic  Control  Cards 
Restricted-Estimation  Control  Cards 
6— 7— 8— 9 (EOI  Card) 

REFERENCES 

1.  Stroud,  A.,  Zellner , A.,  and  Chou,  L.C.  , ’’Program  for  Comput- 
ing Two-  and  Three-Stage  Least  Squares  Estimates”  (long  write- 
up for  Z3SLS) , Northwestern  Univ.  Comp.  Ctr.  Available  from 
EIN  for  the  cost  of  duplication  and  mailing. 
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SAMPLE  INPUT 


VLORBfCH 
LOO. 

LIRRARYIZ3SLS 
13  211  3 

K'2 

p wl 
(3Fl2.B»  F3.0 
0.27000E  Cl 
0.41900E  02- 
0.29000F  01 

0.45onoE  02 

0.29000E  01 
0.492O0K  02 
0,310nOE  01 
0.506O0F  02 
0.32000F  01 
0.526O0E  0? 
0.33000E  01 
0.5S1O0F  0? 
0.360O0E  01 
0,&f>200F  02 
0.370O0E  01 


ICM644O0. 


Z3SLS 


31303 

I 

♦W2  Y*T« 

♦ 3E12.5 

0.77000E 

0.2000uE- 

0 »39oOuE 

0*  l^oOt1: 

0.4700CE 

0.S2000F 

0.38000E 

0.30000E 

O.SSOOOF 

o.sioooe 

0.7O00GE 

O.bfeOOOF 

0,4700<'F. 

0.4200GF 

0.420001 


11  3SLS  ON 
f,  TIME 

w?  PH 

/ 6E12.5) 

01  O.6°000F 

00  0.25500E 

01  0.61000E 
01  0*2^100^ 
01  0.57000F 
01  0.341  OOF 
01  O.66000F 
01  0.33900F 
01  n.ftbOOOF 
01  n.3')400F 

0.46000F 
0.37400F 
01  0.74000F 
01  O.37900E 
01  0.79000F 


01 

01 


KLEIN  DATA. ..DIVISOR  NOT  AOJUSTED 
P(-l)  K (-1 ) YTW2-1  C 

W1W2H  VTW2H 


01  1.  0.1 ?700F 

02  0.12AOOE  02 

01  2.  O.12400E 

02  0*lfi^OOE  02 

01  3.  0.1 K900F 

02  0.1R400E  02 

01  4.  0*1 B400F 

02  0.194O0E  02 

01  5.  0. 1 9400F 

02  0.2010OE  0? 

01  IS.  O.2O100F 

02  0.196OOE  02 

01  7.  O.19600F 

02  O.loBOOE  02 
01  A.  0.19B00F 


02  0.182B0E 
0.2B?00F  02 
02  0.1B260E 
0*32200E  02 
02  0.18450E 
0.37000F  02 
02  0.18970E 
0.37000F  02 
02  0.19270E 
O.HSaOOF  02 
02  0.19780E 
0.40700F  02 
02  0.*0340E 
0.41S00F  02 
02  0.20760E 


03  0.94900E  02 
0.45600E  02 
03  0.95600E  02 
0*50100E  02 
O3  0.S0100E  02 
0.57200E  02 
03  0.57200E  02 
0.57100E  02 
O3  C.57100F  02 
0.61000E  02 
O3  0.61000E  02 
0.64000E  02 
03  0.64000E  02 
0.64400E  02 
03  0.64400E  02 


Wl 


21 A 
21B 
22A 
22® 
23A 
23B 
24A 
24R 
25A 
25B 
26A 
26H 
27A 
27B 
28A 


0.670O0E  01  O.h/OOOF  01 
O.5H7n0E  02  O.POOOCf  n1 
0.77000F  01  0.74000E  01 
O,575O0F.  02-0.19000F  01 
0.780O0E  01  0.«900Lt  'M 
0.61BO0E  0?  0.1300CF  01 
O.BOOOOE  01  0.96000F  01 
0.6S000E  0?  0.33000*  01 
O.BSOOOE  01  o.mooF  o? 
0.6970QE  0?  0.490Uut  01 


! I 9 * 

•1.11000F  0217*  n» 1 7B00F  02  0.19980E  03  0.62700E  0? 
•1.41000F  02  0.173OOF  02  0.47700F  02  0.85000E  02 
•1. 13000F  021H.  O.17300F  02  0.20180E  03  0.65000F  02 
O.3R200F  02  0«lS3noF  02  0.45900E  02  0.60900E  02 
O.14400E  0219.  O.1S300F  02  0.19990E  03  0.60900E  02 
.'.41900E  02  0.19000E  02  0.49400F  02  0.69S00E  02 
1'. 15400F  0220.  0* 1 ROOOF  02  0.20120E  O3  0.69500F  02 
I.4S000F  02  0«2llOoE  02  O.B3oOOF  02  0.7S700F  02 
O.223O0F  0221.  0*21 100E  02  0.^O450E  03  0.75700E  02 
■1.S3300F  02  0.235f»oE  02  0*bl800F  02  0.B8400E  02 


P 

W1W2 

YTW 


r. 

1 

Wl 


113  M 11  0 12  3 4 5 4 7 

113  Pli!  0 I ? 1 *•  S s 7 

113  MlJ01?34Sh7 

113  4 M (i  A141S 

113  * 1 0 Mil* 

113  410  .»  4 714 

SUBJECT  TO  wtBlwrn lCN  that  isl  constant 
11  :.c 


0. 


37A 

37B 

3BA 

388 

39A 

39B 

40A 

408 

41A 

41B 


( 
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SAMPLE  OUTPUT 


mg#  vahtarles  ( \u  data)  = n 

MG,  VRLS • ADDED  Hi  Twi.nS  = -O 

T MS  f HIJMFN  T AL  SS  I DNS  a 3 

TOTAL 

NO.  OF  VnLS, 

= In 

MO,  OF 

OHSERuAT 1 OmS 

* <n 

FORMAT 

... 

<3»  12.S*  K 1.0, 

3F12.5  / 6K12.S) 

VAplARLE 

"Fan 

STli.  DFvIATlCN 

VARIANCE 

1) 

to? 

) I'fUSE  ♦on 

l.Q09R3E»n0 

3.64630E.00 

?) 

T 

n.BOAfhE  .no 

l.v8266E«OQ 

3.93093E.00 

3) 

li 

9.9U29E.00 

3.R1592E.00 

1 .4561PE.01 

4) 

T IMF 

1 • 1 OOOOE  ♦<*  l 

6.05530F»00 

3.66667E.01 

5) 

p(-n 

1 .63762E.01 

3,931 06E.00 

1.54532F.01 

A) 

K (-1) 

j'.Kix.ysfc  ♦(»? 

9.679RJE»00 

9.3692RE.01 

7) 

YTWH-l 

R,?VKb7E.01 

8.703f>5E»00 

7.57536E.01 

A) 

c 

6.69F>R?E.()0 

4.48300E.01 

9) 

T 
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COST  ESTIMATE 

For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
5.056  seconds  for  central -processor  time  and  24.288  seconds  for 
peripheral-processor  time  with  a memory  usage  of  64,100  words. 
Chargeable  computer  time  was  $1.41. 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

■ $1.41  + $15.00  + network  overhead 

■ $16.41  + network  overhead 


CONTENTS—  Z3SLS 
pages 

1 Identification  § Abstract 

3-  8 User  Instructions 

9-15  I/O 

17  Cost-Contents 
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DESCRIPTIVE  TITLE 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Simulator  of  SAMOS  (A  Simple  Imaginary 
Machine  Language  for  Instruction) 

SAMOS 

Computing  Center,  The  Florida  State  Uni 
versity . 


Marilyn  Zupsich,  Computing  Center,  The 
Florida  State  University 

FORTRAN  IV 

CDC  6400,  65K 

Decks  and  listings  presently  available 

Marilyn  Zupsich,  Computing  Center,  The 
Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  S99-3418 


FUNCTIONAL  ABSTRACT 


This  program  simulates  the  SAMOS  computer  described  in  the  text- 
books referred  to  below.  The  SAMOS  programming  language  is  a 
simplified  machine-type  language  and  is  used  to  illustrate  the  lo- 
gic of  a computer  to  beginning-programming  students.  The  simula- 
tor accepts  programs  written  in  the  SAMOS  language  and  executes 
them  just  as  the  mythical  SAMOS  computer  would. 


The  SAMOS  computer  has  10,000  words  of  magnetic-core  storage,  each 
of  which  contains  10  characters  and  a sign  (+  or  -).  Fifteen  in- 
struction types,  covering  arithmetic,  branching,  input,  output, 
shifting,  and  the  use  of  index  registers,  are  simulated. 


The  basic  design  of  the  SAMOS  computer  is  described  in  the  follow- 
ing diagrams. 


continued 
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Description  of  SAMOS  Computer 
Basic  Design 


Control  Unit  The  control  unit  is  the  part  of 

the  computer  that  determines  which 
instruction  is  to  be  done  next,  de- 
codes the  operation  to  be  done, 
and  coordinates  machine  working 
with  the  programmed  instruction. 

To  begin,  the  instruction  counter 
is  set  to  show  where  the  program 
begins. 


o 

Ar i thmet'ic  Unit 


PERFORMS 

additions , subtrac- 
tions3 divisions t 
multiplications 


H 'data  from  storage f 


ACCUMULATOR 


data  to  be  stored 


441 
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REFERENCES 


1.  School  Mathematics  Study  Group,  Algorithms , Computation  and 
Mathematics  [A.C.  Vroman,  Inc.  (367  S.  Pasadena  Ave.) 
Pasadena,  Calif.  91105,  1966]. 

2.  Forsythe,  A.,  Keenan,  T.,  Organick,  E.,  and  Stenberg,  W. 

Computer  Science:  A First  Course  (John  Wiley  8 Sons.  Inc 

New  York,  1969) . ’ ’ 


3. 


Forsythe,  A. , Keenan,  T. , Organick,  E. , and  Stenberg, 
Computer  Science:  A Primer  (John  Wiley  8 Sons,  Inc. 

York,  1969). 
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° Format  of  SAMOS  Instructions 


+ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

— 

000  0037 


sign 

1,2,3 

4,5,6 

7,8,9,10 


the  sign  of  an  instruction  must  be  + ; if  it  is 
blank  the  sign  is  taken  to  mean  + 

characters  in  these  positions  indicate  the  opera- 
tion to  be  performed  (ADD,  SUB,  . . .) 

either  a 0 or  1 for  index  registers 

memory  address  (0000  — 9999)  or  shift  count  for 
SHL,  SHR  instructions 


Format  to  Type  an  Instruction  on  Card 


Column 


1 

2-  4 
5-  7 
8-11 
12-80 


sign 

operation  code 

either  a 1 or  0 for  index  registers 
storage  address  or  shift  count 
optional  comments 


Format  of  SAMOS  Data 


Column 


1 

2-11 


+,  - or  blank  sign 

any  alphanumeric  characters 


SAMOS  Instructions 


Notati on 

aaaa 

(aaaa) 

ACC 


storage  location 
contents  of  location  aaaa 
accumulator 
is  replaced  by 


Instructions 

Load  the  accumulator 

+LDA000aaaa  (ACC)  «-  (aaaa) 


(aaaa)  remains  unchanged 

continued 
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Store  the  accumulator 

+STO000aaaa  Taaaa)  + (ACC) 

(ACC) 

remains  unchanged 

Add 

+ADD000aaaa 

(ACC)  <-  (ACC)  + 

(aaaa) 

(aaaa)  unchanged 

Subtract 

+SlIB000aaaa 

(ACC)  * (ACC)  - 

(aaaa) 

(aaaa)  unchanged 

Multiply 

+MPY000aaaa 

(ACC)  +•  (ACC)  . 

(aaaa) 

(aaaa)  unchanged 

Divide 

+DIVOOOaaaa 

(ACC)  <-  (ACC)  / 

(aaaa) 

(aaaa)  unchanged 
the  remainder  is 
lost  (integer  di- 
vision) 

Halt 

+HLT0000000 

stop  execution 

Branch  unconditionally 

+BRU000aaaa 

pick  up  next  instruction 
at  location  aaaa;  i.e., 
go  to  location  aaaa  and 
execute  the  instruction 

Branch  conditionally  (branch  on  minus) 

+BMI000aaaa  if  the  sign  of  the  ACC 

is  negative  (— ) , the 
next  instruction  to  be 
executed  is  at  location 
aaaa.  If  the  sign  of  the 
accumulator  is  + , SAMOS 
will  execute  the  next  in- 
struction in  sequence 

Overfl ow 

ADD,  SUB,  MPY  may  cause  overflow  in  the  SAMOS  computer.  Di- 
vision by  zero  also  causes  overflow.  (Overflow  means  that 
the  answer  is  too  large  to  fit  into  one  SAMOS  word.)  When 
overflow  occurs,  the  error  message  }!}!OVERFLOW  and  the  in- 
struction causing  the  overflow  is  printed  out.  Then  the  ma- 
chine halts . 


continued 
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Arithmetic  errors 

If  SAMOS  tries  to  execute  any  arithmetic  statement  when  the 
accumulator  or  the  storage  address  referenced  does  not  con- 
tain solely  numbers,  ""ARITHMETIC  OPERATION  ON  ALPHANUMERIC 
INFORMATION  is  printed  out.  Also,  the  instruction  causing 
this  error  and  the  area  that  contains  the  alphanumeric  char- 
acters are  printed  out.  Execution  stops. 

Input/Output  Instructions 

Read  a word  +RWD000aaaa  one  card  is  read;  the  in- 

formation in  Cols.  1—11 
of  that  card  is  placed 
in  storage  location  aaaa; 
the  rest  of  the  card  is 
ignored 

Write  a word  +WWD000aaaa  the  printer  is  advanced 

one  line;  the  information 
in  location  aaaa  is 
printed  out 

Note:  to  print  a blank 
line,  store  +bbbbbbbbbb 
(b  denotes  a blank  col- 
umn) in  aaaa  and  then 
+WWD000aaaa 

A program  will  stop  when  it  runs  out  of  cards.  Running  out  of 
cards  is  a normal  way  to  end  a program.  Other  ways  to  end  a 
program  are  with  HLT  or  a statement  at  location  aaaa  which 
says  +BRU000aaaa  (it  branches  to  itself) . 

Index  registers 

index  register  1 

index  register  2 

index  register  3 

Load  index  n +LIn000aaaa 


4 cell 
registers 


load  index  register  n 
(nsl,2,  or  3)  with  the 
address  part  of  (aaaa) . 
[positions  7,8,9,10  of 
(aaaa) ] 
continued 
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Test  Index  n +TIn000aaaa  if  index  register  n is 

zero,  branch  to  location 
aaaa;  otherwise  subtract 
1 from  index  register  n; 
if  index  register  n is  not 
equal  to  zero,  SAMOS  con- 
continues  with  the  next 
instruction  in  sequence 


Remark : Columns  5,  6,  7 on  an  instruction  card  correspond 

to  index  registers  1,  2, and  3,  respectively. 

****if  the  column  corresponding  to  an  index  register  has  a 1 
in  it,  SAMOS  will  add  the  contents  of  the  index  register  to 
the  address  part  of  the  instruction  before  executing  the  in- 
struction. 


Shifting  Instructions 


Sometimes  it  is  necessary  to  use  part  of  a word  or  to  combine 
several  items  into  one  word.  This  is  done  by  instructions 
that  move  the  accumulator  to  the  left  or  right. 


Shift  left  +SHL000000n  this  shifts  the  contents 

of  the  accumulator  n 
positions  to  the  left, 
where  n is  less  than  or 
equal  to  9.  The  sign  is 
unchanged.  The  leftmost 
n digits  are  lost  and  the 
rightmost  n digits  are 
zero 


Shift  rioht  +SHR000000n  this  is  similar  to  SHIFT 

Left,  except  that  the 
contents  of  the  accumu- 
lator are  shifted  n 
digits  to  the  right. 

Structure  of  a SAMOS  Program  Deck 

(Items  a,  b,  and  d are  required.  Item  c is  optional.) 

(a)  SAMOS  source  deck 

(b)  A card  that  is  all  blank 

(c)  SAMOS  data  cards 

(d)  EOR  card  (7-8-9  card) 

continued 
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Remarks 

(a)  Blanks  other  than  a blank  sign  are  not  interpreted  as 
zeros 

(b)  Several  SAMOS  program  decks  may  be  data  to  the  simulator 
at  one  time.  Each  program  will  be  processed  separately 
and  in  sequence 

(c)  Before  execution  of  each  program,  an  80-column  listing 
of  the  source  deck  is  produced,  including  the  SAMOS  core 
locations  of  each  instruction 

(d)  Initially,  the  SAMOS  memory,  the  accumulator,  and  the 
index  registers  are  zero 

Restricti ons 

The  SAMOS  source  program  must  not  exceed  10,000  storage  words. 
Error  Messages 

As  a result  of  halts,  overflows,  and  various  errors,  SAMOS  prints 
out  the  contents  of  the  index  registers  and  of  the  accumulator. 

If  processing  was  terminated  by  an  error,  an  appropriate  error 
message  will  be  printed. 

(a)  !!!!INCORRECT  SIGN“"  character  other  than  + , — , or  blank 
in  Col.  1. 

(b)  ""INCORRECT  OPERATION  CODE"" 

(c)  ""NON-EXECUTABLE  STATEMENT,  LOCATION  xxxx*  may  be  the 
result  of  — in  Col.  1. 

(d)  ""OVERFLOW  IN  STORAGE  ADDRESS  xxxx** 

(e)  ""ARITHMETIC  OPERATION  ON  ALPHANUMERIC  INFORMATION"” 

(f)  ""OVERFLOW""  Arithmetic  overflow 

(g)  ""SHIFT  ERROR"" 

(h)  5{"NO  BLANK  CARD"" 

(i)  ""MORE  THAN  10,000  CARDS"" 

(j)  "“OVERFLOW  IN  INDEX  REGISTER""  (number  larger  than  9999) 

At  The  Florida  State  University,  the  SAMOS  simulator  is  kept  on  a 
common  file.  To  use  the  simulator,  you  need  the  following  control 
cards . 

1.  Job  card 

Starting  in  Col.  1,  type 

job  name  (any  name  1—7  characters  long),  CM45000,T10.  job 
number,  name 


oontinued 
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job  number  is  assigned  by  The  Florida  State  University  Com- 
puting Center  for  bookkeeping  purposes. 

Exam-pie:  MZ,  CM45000  ,T10.  0139,  ZUPSICH 

2.  COMMON  SAMOS.  (starts  in  Col.  1) 

3.  SAMOS.  (starts  in  Col.  1) 

4.  7-8-9  card  (a  7,8,9  multipunched  in  Col.  1) 

5.  SAMOS  program  decks  as  described  above. 

You  may  run  more  than  one  program  at  a time  since  the  simula- 
tor is  a multiprocessor. 

6.  6-7-8-9  card  (a  6, 7, 8, 9 multipunched  in  Col.  1) 
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SAMPLE  INPUT 


EiT3iCM43000. 
COMMON  SAMOS, 
SAMOS, 


<7-8-9  CAHu) 
t*WO°OOOOl3 


0139,  ZUPSICH 


WWD0000014 
LDA00000U 
UlOOOOOlb 
Til  0000012 
AOOOOOOO 1 3 
ST00000013 
'*'*00000013 
AOOOOOOOU 
STOOOOOOU 
WwDOOOOOU 
BRU000000* 

HUT0000000 

0000000001 

0000000001 

0000000050 


WRITE  FIRST  TWO  NIJMHERS 
COUNT 

write  third  and  odd-numbered  num 

write  fourth  and  even-no.  num 
this  program  calculates  the  first 


50  FIBONACCI  NUMBERS 


(7-8-9  CARD) 
<6-7-b*9  CARD) 


► 


c 
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ES  SAMPLE  OUTPUT 

o 


o 

o 

o 


* n s execution 


n 

1 

2 

3 

* 

5 

6 
7 
B 
9 

1" 

11 

12 


15 


WWD000001 3 
WWD000001* 
LDA000001* 
LI  10000015 
T X 1 000001 2 
*000000013 
ST00000013 
WW00000013 
ADOOOOOOl* 
ST0000001* 
WWU000001* 
BRU000000* 

hltooooooo 

0000000001 

0000000001 

0000000050 


WRITE  first  Two  NUMBERS 
COUNT 

WRITE  THIRD  and  ODD-NUMBERfD  num 

write  fourth  and  even-no.  num 
this  PROGRAM  calculates  The  first  50  FIBONACCI  NUMBERS 


0000000001 

000000000’ 

000000000c 

0000000003 

0000000005 

000000000B 

0000000013 

0000000021 

000000003* 

0000000055 

0000000009 

00000001** 

0000000233 

0000000377 

0000000610 

0000000907 

0000001597 

000000250* 

000000*101 

0000006765 

00000109*6 

0000017711 

0000028657 

00000*6360 

0000075025 

0000121393 

0000196*10 

0000317011 

000051*229 

00000320*0 

00013*6269 

0002170309 

000352*570 

0005702067 

0009227*65 

001*930352 

002*157017 

0039000169 

00632*5906 

010233*155 

01655001*1 

026791*296 

0*33*9**37 

0701*00733 

113*903170 

1036311903 

2971215073 

*007526976 

77707*20*9 

••OvERFLOW»* 

•END* 


INDEX  REGISTER  1 ■ 26  InDEx  REGISTER  2 • 0 


Index  register  3 ■ o accumulator  • 77707*20*9 


I 


j 
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g COST  ESTIMATE 

° For  the  program  listed  in  the  Sample  Input,  the  elapsed  computer 

g time  was  2.075  seconds  of  central-processor  time  and  9.040  seconds 

o of  peripheral-processor  time.  The  amount  of  memory  required  was 
on  the  order  of  43,0008  words,  thereby  causing  charges  to  be  com- 
puted at  the  rate  of  $150./  computational  unit  (hour). 

Approximate  charge  to  user  = computer  time  + consulting,  handling, 

and  postage  + network  overhead 

= $0.46  + $7.50  + network  overhead 

= $7.96  + network  overhead 


CONTENTS— SAMOS 
pages 

1—3  Identification  § Abstract 

5-10  User  Instructions 

11,12  I/O 

13  Cost — Contents 
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DESCRIPTIVE  TITLE 
CALLING  NAMES 


O'Neill  Concordance  Package 
CONTEXT,  CONCORD 


INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 


CONTACT 


Computing  Center 

The  Florida  State  University 

Julia  C Lawson 

Computing  Center 

The  Florida  State  University 

CDC  FORTRAN  IV:  Main  Programs 

CDC  Assembly  Language  (ASCENT) : Subroutines 

CDC  6400:  Concordance  Preparation 

IBM  1401:  Card-to-Tape  Input  and  Sorting 

Program  decks  and  documentation  are 
presently  available  through  the  CDC  users 
group  (6400) 

Special  cases  will  be  considered  by  The 
Florida  State  University  Computing  Center 
Staff 


Dr.  E.P.  Miles  Jr.,  Director  Computing 
Center,  The  Florida  State  University, 
Tallahassee,  Fla.  32306 
Tel. : (904)  599-3418 


FUNCTIONAL  ABSTRACT 

The  O'Neill  Concordance  Package  has  been  developed  to  prepare  a 
concordance  to  the  plays  of  Eugene  O'Neill.  It  consists  of  two 
related  programs  called  CONTEXT  and  CONCORD. 

CONTEXT  operates  on  text  that  has  been  keypunched  in  a relatively 
free  format  on  cards.  The  text  is  edited  for  spacing  and  for  cer- 
tain common  keypunching  errors  and  is  broken  into  units  called 
contexts  , which  are  usually  short  complete  sentences  or  substan- 
tial clauses  or  phrases  ending  with  a comma  or  other  punctuation. 
The  contexts,  which  are  the  input  for  CONCORD,  are  then  printed 
for  visual  inspection.  Occasionally,  a context  will  contain  no 
punctuation  or  may  be  meaningless  because  of  the  mechanical  rules 
used.  For  example,  the  abbreviation  A.F.  of  L.  will  produce  three 
separate  contexts.  Such  occurrences  may  be  corrected  by  preparing 
change  data  for  the  CONCORD  program. 
continued 
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CONCORD  operates  on  the  contexts  produced  earlier,  updating  these 
data  according  to  changes  resulting  from  a visual  inspection. 
Words  that  are  in  a user-specified  dictionary  are  then  eliminated. 
Each  remaining  word  is  then  written  on  magnetic  tape  with  its  as- 
sociated context,  location  in  the  text,  and  serial  numbers. 

Finally,  the  words  are  sorted  into  alphabetic  order  and  merged  so 
that  all  contexts  for  a given  word  are  grouped  together.  The  re- 
sulting concordance  is  printed  on  standard  continuous-form  paper 
suitable  for  photographic  reproduction. 
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USER  INSTRUCTIONS — CONTEXT 
Preparation  of  Text 

Text  is  keypunched  on  IBM  cards,  with  no  attempt  to  complete  a word 
(and  no  hyphenation)  at  the  end  of  a card.  Words  must  be  separated 
by  punctuation  or  at  least  one  blank  space.  Because  of  limitations 
on  characters  available  with  keypunches,  / is  used  for  ! , $ is  used 
for  ?,  and  * precedes  and  follows  the  name  of  a speaker.  Similar 
sets  of  conventions  will  be  necessary  for  other  types  of  text.  A 
logic  table  is  used  to  adjust  CONTEXT  to  other  consistent  sets  of 
conventions . 

The  arrangement  of  the  text  on  cards  is  controlled  by  a variable- 
input  format  specified  on  the  input  Control  Card.  The  accompanying 
Sample  Input  uses  a format  that  assigns  the  first  90  card  columns 
to  a line  of  text  and  defines  three  identification  fields — one  of 
four  columns  and  two  of  six  columns.  Since  an  IBM  card  has  only  80 
columns,  this  format  applies  to  each  pair  of  Data  Cards. 

Logic  Table 

The  logic  tablets  a 15X15  matrix  that  determines  which  of  18  alter- 
native actions  is  to  apply  to  a given  character.  Let  CC  be  the  cur- 
rent character  under  consideration  and  let  NC  be  the  next  following 
character.  Then,  the  accompanying  sample  logic  table  selects  among 
the  following  options. 

Options 

1.  Do  not  enter  CC  into  context  line,  continue  to  NC  (e.g.,  the  op- 
tion might  be  used  on  a blank  comma) 

2.  Move  CC  and  continue  (e.g.,  used  on  alpha— alpha) 

3.  Move  CC  into  context  line  and  suppress  next  move  (e.g.,  used  on 
a dash-blank) 

4.  Move  CC  and  continue  (option  should  be  used  when  CC  is  a comma 
and  NC  is  other  than  quotation  marks,  left  parenthesis,  alpha- 
numeric, or  asterisk) 

5.  Move  CC  and  insert  a blank  before  NC  (e.g.,  upon  encountering  a 
comma— letter , one  might  wish  to  insert  a space) 

6.  CC  is  a terminal  character  (e.g.,  period,  right  parenthesis, 
etc.)  and  NC  is  not  an  asterisk  (denoting  end  of  text).  Enter 
CC  and  return.  (If  NC  is  a quotation  mark,  it  will  also  be  en- 
tered into  the  context  line) 

7.  CC  is  a terminal  character.  Enter  it  into  the  context.  NC  is 
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an  asterisk.  End  the  context  line  and  return 

8.  NC  is  an  asterisk.  Move  CC  and  test  for  * after  NC.  If  so, 
then  end  context  and  return.  If  not,  read,  a new  line  and 
continue 

9.  CC  is  a blank;  NC  is  a blank.  Move  CC  only  if  context  line 
has  begun.  Otherwise,  continue  without  move 

10.  CC  is  illegal.  Print  message  to  that  effect 

11.  CC  is  a comma;  NC  is  an  asterisk.  Move  CC  and  go  on  as  in 
Option  8 

12.  CC  is  a letter;  NC  is  an  asterisk.  Move  CC  and  go  on  as  in 
Option  8 

13.  CC  is  a dash;  NC  is  a dash.  Move  both  and  return  (double 
dash  is  a terminal  condition) 

14.  CC  is  a blank;  NC  is  not  a terminal  character.  Move  CC  and 
continue 

15.  CC  is  a letter;  NC  is  a left  parenthesis . Move  CC  and  add  a 
space  before  NC 

16.  CC  is  a left  parenthesis.  Move  CC.  If  next  character  is  a 
blank,  suppress  next  move.  Otherwise,  continue 

17.  CC  is  a right  parenthesis.  If  a left  parenthesis  has  occurred 
in  the  context  line  and  the  line  is  sufficiently  long,  termi- 
nate and  return.  Otherwise,  continue  as  in  Option  6 

18.  CC  is  a right  parenthesis;  NC  is  an  asterisk.  Terminate  the 
line  as  in  Option  7 

Control  Cards 

Title  Card  (required) 


Columns  Contents 

1—72  Alphanumeric  information  and/or  numbers 

Input  Control  Card 


Columns 
1-  3 
4-  5 
6-  7 
8-10 
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"CCI" 

Block  size  of  input  (number  records/block) 

Number  machine  words/record 

Number  characters/record 
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Columns  Contents 

11  Number  of  ID  fields  (6  characters  each;  maximum  5) 

13—80  Variable-input  format 

Process  Control  Card 

Columns  Contents 

1-  3 "CCP" 

4 Blank 

5—  9 Serial  ID  of  1st  record  to  be  processed 

10—14  Serial  ID  of  last  record  to  be  processed 

15  Blank 

16—18  Length  of  text  line 

19—20  Minimum  number  of  characters  in  a context-line  serial 

number  (i.e.,  which  of  the  ID  fields  contains  the  seri- 
al ID  to  be  used  in  comparing  with  the  1st  and  last  rec- 
ords to  be  processed) 


Output  Control  Card 

Columns  Contents 

1-  3 "CCO" 

4—  5 Numbers  of  records/output  block 

6—  7 Number  of  machine  words/records  (maximum  2500) 

13—80  Variable-output  format 
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USER  INSTRUCTIONS— CONCORD 
Logic  Table 

CONCORD  uses  a logic  table  that  is  a 15X15  matrix  to  decide  the 
break  points  of  a given  unit  of  text — i.e.,  where  words  (speak- 
ing linguistically)  begin  and  end.  Let  CC  be  the  current  char- 
acter under  consideration  and  let  NC  be  the  next  following  char- 
acter. Then,  the  accompanying  sample  logic  table  selects  among 
the  following  options. 

Options 

1.  Space  forward,  continue  scan 

2.  Two  successive  blanks  (end  of  sentence) 

3.  Begin  word 

4.  End  word 

Control  Cards 
Title  Card  (required) 

Columns  Contents 

1-72  Alphanumeric  information  and/or  numbers 

Input  Control  Card 

Columns  Contents 

1-  3 "CCI" 

4—  5 Input  block  size  (number  of  records/block) 

6-  7 Number  of  machine  words/record 

8-10  Maximum  number  of  characters/text  line 

11  Number  of  ID  fields 

13—80  Variable- input  format  of  input  record 

Process  Control  Card 

Columns  Contents 

1-  3 "CCP" 

4-  9 Starting-line  number 

10-15  Starting  ID  label 

continued 
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Columns  Contents 

18-21  Ending-line  number 

22-27  Ending  ID  label 

28  Position  of  label  in  ID  fields 

29  Position  of  serial  in  ID  fields 

30-50  Variable  format  for  reading  ID  fields  from  Correction 
Cards.  (If  corrections  are  punched  the  same  as  text 
on  tape,  the  variable  format  should  be  the  same  as  the 
ID-fields  portion  of  the  ^nput  format) 

Output  Control  Card 


Columns 

1-  3 
4-  5 
6-  7 
13-7  2 


Contents 

"CC0M 

Number  of  logical  records/physical  record  output 
Number  of  words/logical  record  output 
Variable-output  format 


Label  Card 


Columns  Contents 

1-10  Title  to  compare  with  starting  label  of  text 

11-16 

17  * if  there  is  not  a dictionary  of  deleted  words  to  be 

read 


Dictionary  of  Deleted  Words 


Co lumns 
1-T§~ 
20-39 
40- r 9 
60-79 


Contents 


Punch  four  words/card,  beginning  in  Cols.  1,  20,  40, 
and  60.  End  is  signaled  by  *END. 


Update  Correction  Cards 

Columns  Contents 

1 A:  add  to  text 

R:  replace  line  in  text  by  correction 

P:  replace  flags  by  correction 

continued 
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Job  Deck  Structure 


Job  Card 

Library  (CONTEXT,  CONCORD) 
LGO . 


I,  CONTEXT 

A.  Control  Card(s) 

Title  Card 

Input  Control  Card 
Process  Control  Card 
Output  Control  Card 

B.  Program  Card(s) 

C.  Data  Card(s)  or  tape(s) 

D.  EOF  Card 

II.  CONCORD 

A.  Control  Card(s) 

Title  Card 

Input  Control  Card 
Process  Control  Card 
Output  Control  Card 
Label  Card 
Dictionary  Card 
Correction  Card(s) 

B.  Program  Card(s) 

C.  Data  Card(s)  or  tape.(s) 

D.  EOF  Card 
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SAMPLE  INPUT— CONTEXT 


! Ml-.,  m i y N K b Jm  Thf  ttPT.  a Lump  ■ N a mhulaPT.  T I Hfc  LP  P T ijWuU-W * 4 

UvU^/AY.  Tut  f-L 00M  utAR  !!•  A RAIL  *JT*  a i l-v  MlnPtn,  ULl^MNS  Apt 

riMi-iiit'vi*  P ■ iW  A nuOa  N*  »*w  ThP  1».(JW*AY. 

I-t  Paw  VDt  OP*  T Ht  F'/WtCA'sH.k  IS  SO  .<i'KHO*  Th  T |T  (.OnIi'-IyS  ONI  Y ONE  SERIES 
Ht*  WINKS* 

\ . «.i-n4  »t  l HE.  hiin-ks  ft  •*LJMPbP  < '*t  H«i»  OF  SbA-CHnbTS#  b'lfltAStb*  SEA~hOOTS. 

tic.*  JAM  to  ] f I Nil  I S'  M I M I ; - I P v. 

mI  wtOULA  - I,NTtM.*«LS  -P  A «1«  mv  ow  SO  Tut  oF  Tnt  $TtAMtR*5  WHISTLE 

L**ls  HE  m£.*WO  flhf'Vt  l'U  tH*  iiIm-H  b(WlJb* 

t l v t Pt  S 1 1 I 1 g,,»  ■ 1 1 r w MP  f Mt  s l k I Nij , Tnm  4 up  i)wf  SSEO  1 N 0 1 H T v 

HuIrMhl)  b ITS  OP  ixiuh  •KhP  I H «.  MM.  bMl.yTb,  AM)  ALl  A <1  I ' * ImEIR  STOCKING 
PtET.  POP  OF  mt  ->  4Hfc  >ML;  1w  n . >-TPES  »>M.  I »,r  ..  j * is  hEAVV  aITH  RANCin 

r-'oiicco  s oke,  birr i <u  on  me.  tow  in  t*f  Lrf  1 POHEttPuuNn,  a 

NURwtulAN*  PAUL  * lb  buf.UjL  PL«-T.g(i  SUMP  * Ol  K-b'.n*»'  ■ •<  A RATTEREl)  4CC0Q0JUM*. 
nr  STOPS  ► *(14  T 1 ^c.  10  1 l Mt  T“  < JSlE*  ID  T Ht  CO  VPxbATlON. 

1m  Trit  LU  ■> L w HUIjK  Ah  mt  • nAHK»nn  I RED*  haUii«F £AT« )RKn  ^an  T&LVlNft 

«PPaPPNTL»  ASLtPP.  0 't  OP  h I S aWOS  IS  STHETCMtO  LIMPLY  Ovt«  THr  >li»K  oF 

lnt  tWNis.  Mis  Fall  IS  Vt*Y  PA  ti  AMli  DROPS  OF  CUaNMY  PtRSPIPATIO-  ou  -'TP  I 
O**  v I s PO  - 1 H t A D . 

IXT  Is  nEuKIng  The.  P n*:  Ut  tHfc  'OG--iALlCn--AJiQOl  11**  ttldUTES.  L0  I *•«►, 

t f1  I HO.  ) 

*CUOs  Y*  l AtAZtotO  R-.'M  UP  A AN*  ttt  lb  TElLI^O  a 5TQRY*  THF  OTHtPS  AWP 
L I ST  E N l .*jU  rtlTn  ft'jstn*  lNCPt«.Mii.lWb  P^Ctb*  INTERRUPT  lob  nT^  AT  Tnt  END 

op  t ACh  Sentence  *ITH  LOUD  UfcMblvE  UUPP*A*S>  moUn*  LOVE  TO  me,  she  WAS* 


477  00010 

477  onm  1 
47?  00012 

477  00013 
477  000*4 
477  onnis 
4 7 7 00Mb 
477  00017 
4 f / 0001H 
477  00019 
477  000^0 
477  00021 
477  00022 
477  00023 
477  00024 
477  0 002S 
477  0002b 
477  00027 

477  00028 

478  00029 
478  00030 
478  00031 
470  00032 
478  00033 


UavIL"*MmY-CA«F.  .ttAKL  AY  tt.  AlAf4  Int  LOi^P.  AV  CQCK-*  1 
(a  MUWb  T *P  L AU(>m  I P •*  Mum  ThE  WOaO) 

• COCKY*  ( InOKiNAMlY)  UAwO  H t KE  ML  UEAIi  IF  II  Al^^T  TPUFi  EVERY  8LEEPJ  N# 

NUP0  OF  IN  #APPtOP.n  ItN  YcAW  AbO  COMt  CHWTbT  4b. 

•SCUTTY*  fTwAS  m CnwjbfMAb  OUy^EH  SttE  mAL)  HFR  tYLb  Utl. 

*OAvIS*  H? A KEEN  4 lOUbH  OL  * HlPO. 

*DW15CULL:V  ^ r IS  I UL.KY  PUN  hOIm  AV  YP  Yh  |,  PON  The  UlUANF  A V THE  CANN10A1. 

IbLi-S  wAO  A UTfeU  AV  T^t  Hfc  LLY  tt^HE  ThE  UAY  AF  T HP.  8 CHHISIMAS*  OlVlL 
A L'UUbT  A v UT.  l^Ht  I mluHTM  gi  T^IS  lb.  LO^G  A ,0  I UUO^J. 

•COCKY*  (sUlLFNCY)  W awsTEO  PAf-<tAUS/  (THE  ST’K  MAN  H ThE  LOWER  HUNK  IN 
T nt  RtAP  bWOANb  mNU  M 'VPS  REST LEbbLY * T.hfRF  .lb  a MUSHbl)  SIlENCE*  ALL 
Tnt  Mfc  N T'.PN  AM  f blAPt  AT  H t H f 1 

*JiH!SCQLL*  ^bSrtt 1/  ilN  A.  PiUSHtO  whlSPEH)  wt^O  8PS1  NUT  HE  TAlKIn#  SO 
LOUD  AND  m I m TRYING  T(*  HAVE  a >iT  AV  A SLEEP*  (HE  TIPTOES  TO  T*E  SIDE  OF 
Inp  HUNK)  YANK7  yUU^D  HE.  wAnJT  ■■  * 4 OWlNK  A.V  RATHER*  mayHF^ 

(yank  UOEs  NOT  RpPLY.  UR1SCOLL  MENUS  OVER  AND  LOOKS  AT  NfM)  IT^S  ASLEEP 

"It  Tb,  SU  t EMUUUH*  His  HPEttT  • TS  CH0.Mn<  IN  THROAT  10IKE  wATHER  OURGLIN# 

Jn  A POTP'  * (Ht  CUMhs  wiCk  nOIuTLY  and  SITS  UO%N*  .ALL  ARE  SILENT* 

AYOTOTMi  r nr H UTHpW**;  FYPS.1 


47S  00047 
4*7  0 00040 
478  00049 
478  OOObO 
478  OOOS1 
470  000S2 
470  00083 
478  00054 
470  00085 
470  00086 
470  O0057 
478  00050 

478  00059 

479  000*0 
479  00061 
479  00062 
679  00063 
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CONCORDANCE  OF  'THE  ICEMAN  COMETH1  BY  EUGENE  O’NEILL 


NUMBERS  ON  THE  RIGHT  SIDE  OF  THE  CONCORDANCE  REFER  TO  THE  PAGE  THAT 
THE  LINE  OCCURS  ON  IN  'THE  PLAYS  OF  EUGENE  O'NEILL1 , 

195**,  NEW  YORK,  BY  RANDOM  HOUSE 


AGO  (CONT'D.) 

SOLD  HIS  SUIT  AND  SHOES  AT  SOLLY'S  TWO  DAYS  AGO. 

HIS  MOTHER  AND  I WERE  FRIENDS  YEARS  AGO  ON  THE  COAST. 

THAT  WAS  ELEVEN  YEARS  AGO. 

SINCE  HIS  WIFE  DIED  TWENTY  YEARS  AGO. 

I MET  DICK  TRUMBULL  ON  THE  STREET  A YEAR  OR  TWO  AGO. 

SAY,  CHUCK'S  KIDDIN'  ABOUT  DE  ICEMAN  A MINUTE  AGO  REMINDS  ME. 

WHY  WOULDN'T  YUH  HOP  OFF  YOUR  FIRE  ESCAPE  LONG  AGO$ 

WASN'T  NONE  OF  THEM  AROUND  THE  LAST  TIME,  TWENTY  YEARS  AGO. 

HE  KEPT  HIMSELF  LOCKED  IN  HIS  ROOM  UNTIL  A WHILE  AGO, 

AND  THAT  WAS  YEARS  AGO. 

AGONY 

BUT  TRYING  NOT  TO  LISTEN,  IN  AN  AGONY  OF  HORROR  AND  CRACKING  NERVE.) 

- AGREE 

(HE  SINGS,,)  =OH,  COME  UP,  = SHE  CRIED,  =MY  SAILOR  LAD,  AND  YOU  AND  I'LL  AGREE, 

(HE  SINGS..)  =OH,  COME  UP,=  SHE  CRIED,  =MY  SAILOR  LAD,  AND  YOU  AND  I'LL  AGREE. 

(SHAKES  HIS  HEAD)  YOU'LL  FIND  HE  WO\ ' T AGREE  TO  THAT. 

AND  THE  BOORISH  BOER  HAD  THE  IMPERTINENCE  TO  AGREE  WITH  HIM. 

= COML*  UP,=  SHE  CRIED,  =MY  ICEMAN  LAD,  AND  YOU  AND  I'LL  AGREE--= 

DEY'D  SAv,  =SO  YUH  AGREE  WID  HICKEY,  DO  YUH,  YUH  DIRTY  LITTLE  G I NNY  S 

WELL,  WE  AGREE  WID  HICKEY  ABOUT  YOU,  SEE/ 

AHEAD 

SO  GO  AHEAD  AND  SHOOT  HIM. 

(HIS  KIDDING  A BIT  FORCED)  YEAH,  GO  AHEAD,  KID  THE  PANTS  OFF  US/ 

(HE  IS  STARING  AHEAD  OF  HIM  NOW 
HE  STARES  AHEAD , DEEP  IN  HARRIED  THOUGHT  . 

(HE  CHUCKLES)  )UT  THAT’S  AHEAD  OF  MY  STORY. 

THEY  ARE  ALL  VERY  DRUNK  NOW,  JUST  A FEW  DRINKS  AHEAD  OF  THE  PASSING-OUT  STAGE, 

AIM 

BUT  HIS  AIM  IS  POOR  AND  IT  LANDS  ON  HICKEY'S  COAT. 

A I R 

TELLING  PEOPLE  YOU  THROW  THE  MONEY  UP  IN  THE  AIR 
YOU  COM  I N ' UP  FOR  AlP$ 

WITH  A PATHETIC  ATTEMPT  AT  A BRISK,  NO -MORE -NONSENSE  AIR)  TOMORROW,  YES. 

PY  GOTT,  THERE  IS  SPACE  TO  BE  FREE,  THE  AIR  LIKE  VINE  IS, 

AND  TOLD  US  ALL  TO  G I T uRESSED  AND  TAKE  DE  AIR/ 

(WITH  A BUSINESS-LIKE  AIR)  I PICKED  TWELVE  BUCKS  OFFA  HIM. 

(WITH  AN  AIR  OF  FRANKNESS)  YES,  AND  I OUGHT  TO  TAKE  A WALK  AROUND  THE  WARD. 
PARRITT  CHANGES  TO  A CONTRITE,  APPEALING  AIR) 

(HURRYING  ON  WITH  AN  ATTEMPT  AT  A PLAUSIBLE  FRANK  AIR 
(GIVES  HUGO  A SHAKE)  HEY,  HUGO,  COME  UP  FOR  AIR/ 

(HE  HAS  THE  TERRIBLE  GROTESQUE  AIR,  IN  CONFESSING  HIS  SORDID  BASENESS, 

(AGAIN  HE  HAS  A STRANGE  AIR  OF  EXONERATING  HIMSELF  FROM  GUILT 
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COM  I tlfi  VP  FOR  ' 1 P 

WITH  THF  AIR  OF  A H'ST  WHOSE  PART)'  IS  A HUGE  SUCCESS , AMD  RAMtfLES  ON  HAPPILY') 
UE.JHES,  THIS  AIN'T  A FRESH-AIR  CURE. 

AIRILY 

(IGNORES  HIM --AIRILY)  YES,  I'M  LEAVING,  ROCKY, 
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7 20 
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OO  COST  ESTIMATE 

g For  the  job  listed  on  the  Sample  Input  of  CONTEXT,  the  total  run- 
ning time  was  76.6  seconds  for  central-processor  and  peripheral- 

o processor  time  at  $2. 50/hr.  = $5.29. 
o 

For  the  job  listed  on  the  Sample  Input  of  CONCORD,  the  total  run- 
ning time  was  94.2  seconds  for  central -processor  and  peripheral- 
processor  time  at  $2. 50/hr.  = $7.50. 

'Sf 

Charge  to  user  ■ computer  time  + postage  and  handling  + network 

overhead 

■ $11.78  + $7.50  + network  overhead 

■ $19.28  + network  overhead 


CONTENTS — CONTEXT,  CONCORD 
pages 

1,2  Identification  § Abstract 

3-6  User  Instructions — CONTEXT 

7—9  User  Instructions — CONCORD 

10  Job  Deck  Structure — CONTEXT,  CONCORD 
11,12  I/O — CONTEXT 

13-16  I/O — CONCORD 

17  Cost — Contents 
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DESCRIPTIVE  TITLE 

Synagraphic  Computer-Mapping  Program 

CALLING  NAME 

SYMAP  5.12 

INSTALLATION  NAME 

Computing  Center, 

The  Florida  State  University 

AUTHOR(S)  AND 
AFFILIATION(S) 

Howard  T.  Fisher,  Northwestern  Techno- 
logical Institute  (overall  design  and 
mathematical  model) 

Mrs.  O.G.  Benson,  Northwestern  University 
Computing  Center  (programming) 

LANGUAGE 

FORTRAN  IV 

COMPUTER 

Originally  developed  on  IBM  709;  also  on 
IBM  360/40  and  IBM  7094  at  Harvard  Uni- 
versity 

Available  in  EIN  through  The  Florida 
State  University  CDC  6400 

PROGRAM  AVAILABILITY 

Decks,  listings,  and  documentation  pres- 
ently available  from  The  Florida  State 
University  Computing  Center 

CONTACT 

Ray  Soller,  Librarian,  Computing  Center, 
The  Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  599-3418 

FUNCTIONAL  ABSTRACT 

The  Synagraphic  Computer -Mapping  Program  (SYMAP)  produces  maps 
that  depict  spatially  disposed  quantitative  and  qualitative  infor- 
mation. Raw  data  of  every  kind  (physical,  social,  economic,  etc.) 
may  be  related,  weighted,  and  aggregated  in  a graphic  format  by 
assigning  values  to  the  coordinate  locations  of  data  points  or 
data  zones.  According  to  the  application  and  desired  representa- 
tion of  data,  three  basic  types  of  mapping  procedure  may  be  speci- 
fied: contour,  conformant,  or  proximal. 

CONTOUR — based  on  the  use  of  contour  lines,  each  of  which  represents 
a value  remaining  constant  throughout  its  length.  The  map  consists 

of  closed  curves  that  connect  all  points  having  the  same  numerical 
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value.  The  value  at  each  of  the  different  levels  of  contour 
(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be  restricted  to  the  representation  of  continuously 
varying  information,  such  as  topography,  rainfall,  or  population 
density . 

CONFORMANT — based  on  the  conformance  to  the  boundaries  of  a data 
zone.  This  type  of  mapping  is  best  suited  to  data  for  which  the 
representation  as  a continuously  varying  surface  is  inappropriate 
owing  to  the  significance  of  physical  limits  or  boundaries.  Each 
predefined  data  zone  is  assigned  one  data  value  and,  depending 
on  its  numeric  class  (range) , one  representative  character  on  the 
map  itself.  Local  variation  within  the  zone  boundaries  will  not 
be  apparent,  but  will,  on  the  average,  be  correct. 

PROXIMAL — based  on  proximity  to  a data  point.  In  appearance,  this 
type  of  map  is  similar  to  the  conformant  map.  However,  point 
information  is  used  here  to  define  the  data  zones.  Each  character 
location  on  the  output  map  is  assigned  the  value  of  the  nearest 
data  point,  using  nearest-neighbor  techniques.  Boundaries  are 
then  assumed  along  the  lines  where  these  values  change.  Then  the 
mapping  is  carried  out  as  in  the  conformant  type. 


REFERENCES 


Robertson,  J.  C.,  "The  SYMAP  Programme  for  Computer  Mapping," 

Cartographic  108—113  (Dec.  1967);  taken  from  a report  of  the 
Select  Committee  on  the  Ordinance  Survey  of  Scotland. 


Fisher,  M. , "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (Summer  1967). 

Shepard,  D. , "A  Two-Dimensional  Interpolation  Function  ^or  Irreg- 
ularly Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab. 
Computer  Graphics  (Feb.  1968);  available  from  the  Computing 
Center,  The  Florida  State  University.  Deals  with  the  subject 
of  analyzing  irregularly  spaced  data  derived  from  acontinu- 
ous  surface.  A method  is  developed  for  reconstructing  the 
surface  from  the  sampled  data.  This  method  is  the  main  de- 
vice used  to  generate  the  maps  produced  by  SYMAP. 
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USER  INSTRUCTIONS 

First,  a user  must  establish  the  geographic  area  (called  the  study 
area ) that  he  wishes  to  be  mapped.  This  area  may  be  rectangular 
or  of  any  other  desired  shape,  but  it  will  be  necessary  to  designate 
fixed  borders  from  which  required  measurements  (e.g.,  the  relative 
positions  of  controlling  points)  and  further  lines  of  subdivision 
may  be  drawn.  This  "source  map"  orientation  will  be  the  device  by 
which  the  input  point  coordinates  (row  and  column)  are  determined, 
(As  a reference  guide,  a standard  character  on  the  printer  measures 
.1  X .125  in.) 

The  following  is  an  example  demonstrating  the  system  control  se- 
quence required  by  the  CDC  6400  when  all  input  is  by  card. 

SAMPLE, T60, CM7200Q . job  number,  name 

COMMON  SYMAP, 

REWINDCSYMAP) 

SYMAP. 

(7-8-9)  punch  in  Col.  1 (EOR  card) 


(data  and  program  control  cards) 


t 

(6-7-8-9)  punch  in  Col.  1 (EOF  card) 

Input  to  the  computer  is  in  the  form  of  a deck  of  punched  cards, 
consisting  of  the  above  introductory  cards,  followed  by  a number 
of  "packages  . w The  packages  are  each  composed  of  additional  cards 
describing  some  specific  information  about  the  desired  map — e.g., 
boundary  and  data  points,  legends,  barriers  (permeable  or  imperme- 
able), data  values,  title,  etc. 

User  instructions  are  further  documented  in  the  reference  cited 
below  and  are  available  as  indicated. 

REFERENCES 

Reference  Manual  for  Synographio  Computer  Mapping — "SYMAP, " 

Harvard  Univ.  Grad.  School  Design  Lab.  Computer  Graphics, 
Version  V,  Draft  No.  2;  available  from  the  Computing  Center, 
The  Florida  State  University.  Describes  the  three  types  of 
maps  produced  (contour,  conformant,  proximal)  and  contains 
detailed  instructions  on  preparation  of  program  control  cards 
and  organization  of  data  for  SYMAP. 
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8 SAMPLE  INPUT 

o 

° The  order  of  the  input  cards  in  the  data  deck  is  not  listed  here 
g explicitly  but  may  be  inferred  from  the  format  of  the  output  that 
o follows. 
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SAMPLE  OUTPUT 

SVNAP.  VERSION  5 


RAPHlCS 

GIGNAL 


PLANNING 


0213A 


A-CCNFORRPLINES 


VERTEX 

1 


OGMN 


ANSA 


it 


ill 

• 63 

ill 


REA-"" 
CENTER*! 


b,ll 


,Jr» 


>2,2  • 


AREA 


$ 

3 

5 

well  i- 


2.1 2 

»•?« 


1.02 

1.7C 


iaei 

CENTER*! 


. ro 

:tl 

7,aru 

3.43 
<*.  34* 


3 

I 


AREA 


i 


Jh- 


2.12 
c .64 
l.6i 


LEMfift 
AAEA- 
CENTER-! 


6.99 
2. 1$ 
2.91* 


AREA 


4.2 


a.i 

2i. 


5:p 

• 56 

.61 
*JS 
iH 


93. 


AREA 


3.51 

4.62 


JtS? 

]:ii 


LEwiu 

CENTER-! 


7.74 
3.99 
3.92* 


ACROSS 


2.56) 


6.32 

3.66 


6.32 


4.99) 


6.32 


1:« 


5. 
3.66 
6.32 


5.14) 


2.92) 


1.53) 
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EC46S90C 

EC46600C 

E046610C 

isust? 

E046640C 

E046650? 

EQ4666C 

E04667C 


£0466800 

E0466900 


£0467010 

£0467100 


£0467200 

EC46730C 

£0467400 

E046750C 

E046760U 


E04677CU 

E046780C 

EC46790C 

EG468000 

£0468100 


£0477200 

EC477300 

£047740 


E0477400 

£0477500 


E04776CO 

E0477700 


EO4701OC 


E04782CC 
E04 78300 
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CD 

to 

O 

O 

O 

O 

O 


8-DATA  POINTS 


POINT 


OCNN 

2.3* 

hi 

1:11 

2.67 

*.ol 

*.co 

5.69 

1:1? 

5.16 

*.51 

5.67 

3.68 


ACROSS 

2.56 

tin 

ihi 

*•06 

6.9i 

9.21 

9.9* 

8.23 

6.3* 

5.33 

3.6* 

2.90 

1.5* 


C-GICLECENDS 


VERTEX 

DORN 

ACROSS 

♦ROMS 

♦COLS 

i 

11 

•L*  AT  POINT 

2.75 

12. GO 

-0. 

~u. 

i 

21 

'MANTEGNA  BAY* 

ACROSS  PROM 

* .25 

1C. 80 

-0. 

-c. 

i 

31 

' L'  AT  POINT 

7.36 

2.8C 

-c. 

-0. 

( 

*1 

•L  • LIGHTHOUSE 

• ACROSS  FROM 

7 .63 

10.50 

~c . 

-c. 

fc-VALUES 

DATUM 


VALUE 

62.26 

16.89 

;«:h 

6.07 

29:1? 

*5.26 
98. *1 


i.ii 

91:29 


E047930Q 
EQ*79*00 
EO* #9500 
EC*  7960C 
E04797C0 
EO*790f>C 
§G*799C0 
£0*80000 
§0467100 

eo*8o5oo 

E048030C 

E048O4C0 

E046C5C0 

E046J6GO 

E0480700 


E0481000 
EC*  81 ICO 


E0481300 

E0*bl*0C 


EC46180C 

EC481900 

£0*82000 

EC482100 

§0*82200 

§0*82300 

EC482400 

£0*82500 

E0462600 

EC*827C0 

£0*82800 

§0*82900 

EC483000 

EC483100 

EC*832O0 
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F-MAP 

C CONFORMANT  MAP 


C ESTIMATED  PERCENTAGE  OF  COCONUT  ACREAGE  SUFFERING  FROM  OUGHT 
ELECTIVE 


1 MAP  SUE  IS  , , 0.00^ 

sHims'aiif Ss' „ m. 

A SAME  NUMBER  OF  DATA  POINTS 


0.00. INCHES 


10  MAP  TEXT 
it  PRINT  OAT A POINT  SYMBOL 
0.1  MINUTES  FOR  INPUT 
TIME  - *0.7 


t0NS.«I  AND  I 
EACH  LEVEL 


“•Koir1"  T!*Soi 


gATA  POINTS  REPRESENT  LOCATIONS  Of  PLANTATIONS  USED  FOR  SAMPLING 


MAP I 

L CONFORMANT  MAP 

C ESTIMATED  PERCENTAGE  OF  COCONUT  ACREAGE  SUFFERING  FROM  ALIGHT 


O 

o 

o 

o 

o 

Ul 

LD 


MAP  SCALE  - 1.0000  INCHES  ON  OUTPUT  MAP/UNITS  ON  SOURCE  MAP 

MAP  SHOULD  BE  PRINTED  AT  B.G  RONS  PER  INCH  AND  10.0  COLUMNS  PER  INCH 

JCO 


RON 

COLUMN 


CONN 

ACROSS 


mmn : 


i* 

10 


m 


CCNFCRMOLINES  FOR  MAP 


INE 

TYPE 

RON 

COLUMN 

DATUM 

VALUE 

LEVEL 

1] 

1 A 

IB 

2S 

1 

62.28 

3 

21 

1 A 

11 

46 

2 

16.89 

1 

1 

\ A 

u 

5C 

3 

-O.00 

i 

41 

1 A 

16 

76 

4 

47.65 

2 

5 J 

F A 

22 

104 

5 

6.C7 

1 

61 

1 A 

23 

42 

6 

38.73 

2 

71 

f A 

31 

6B 

7 

67.62 

3 

el 

1 A 

31 

93 

a 

45.26 

2 

91 

\ A 

47 

103 

5 

98.41 

5 

1C  1 

[ A 

42 

63 

10 

73.C6 

4 

111 

1 A 

43 

67 

li 

61.17 

5 

121 

\ A 

41 

SI 

1 2 

79.09 

4 

13) 

A 

37 

37 

13 

59.17 

3 

141 

A 

47 

30 

14 

as. 53 

5 

IS  J 

A 

32 

16 

IS 

73.67 

4 

IlME  - 6*3.7 
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COST  ESTIMATE 

For  the  job  included  as  the  Sample  Output,  the  total  running  time 
was  approximately  one  minute,  with  charges  computed  at  the  rate  of 
$225. /h  (the  rate  for  service  when  memory  used  > 70,000).  In 
general,  the  number  of  maps  that  may  be  produced  in  one  minute  of 
processing  time  may  vary  from  one  to  three,  and  the  amount  of  mem- 
ory required  will  usually  exceed  70K. 

Approximate  charge  to  user  ■ computer  time  + consulting,  handling, 

and  postage  + network  overhead 

= $3.75  + $7.50  + network  overhead 


Note:  The  handling  fee  is  calculated  at  a rate  of  $7.50/h  and 

only  one  hour’s  charge  is  included. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Transportation  Planning  Package 

TRAN/PLAN 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFF I L I ATI  ON ( S ) 


LANGUAGE 


The  Florida  State  University 
Computing  Center 

Charles  E.  Akers 
William  T.  Gaupin 
The  Florida  State  University 
Computing  Center 

Primary  Language:  FORTRAN  IV 

Secondary  Language:  COMPASS  Assembly 

Language 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Programs  generally  available  through  the 

CDC  users  group.  FSU  will  make  them  avail- 
able to  EIN  members. 

CONTACT  William  T.  Gaupin,  Computing  Center,  The 

Florida  State  University,  Tallahassee, 

Fla.  32306 

Tel.  : (904)  599-4770 

FUNCTIONAL  ABSTRACT 

The  Transportation  Planning  Package  incorporates  a set  of  analyti- 
cal techniques  that  enable  the  user  to  estimate  future  transpor- 
tation requirements  and  evaluate  proposed  systems.  The  collection 
of  survey  techniques,  analysis  method,  and  computer  programs  used 
by  TRAN/PLAN  have  evolved  over  the  past  two  decades  through 
studies  supported  by  State  Highway  Departments,  U.S.  Bureau  of 
Public  Roads,  and  the  U.S.  Department  of  Housing  and  Urban  Develop- 
ment. The  TRAN/PLAN  programs  perform  the  following  functions, 

(1)  process  data  accumulated  from  inventories  or  surveys  of  exist- 
ing transportation  facilities,  (2)  calibrate  and  analyze  several 
parameters  for  a regional  transportation  network,  and  (3)  predict 
future  intraregional  transportation  demands . The  accuracy  of 
future  estimates  depends  heavily  upon  the  choice  of  a suitable 
model,  effective  intermediate  analysis -of -program  output,  and 
iterative  recalibration  of  model  parameters.  Reference  6 explains 
the  overall  purpose  of  transportation  planning  systems  in  greater 
detail . 
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The  TRAN/PLAN  Package  consists  of  the  following  subprograms1 . 


(a) 

RELINK 

Relink  nodes  of  network 

(b) 

NETWORK 

Build  and  edit  network 

(c) 

NETDVR 

Network  report  generator 

(d) 

MINPATH 

Build  minimum  paths 

(e) 

SKIM 

Skim  (summarize)  tape  of  trees 

(f) 

COLLECT 

Trip  data  collector 

(g) 

TRPBLDR 

Build  trip  tables 

00 

ADDER 

Add  selected  trip  tables 

(i) 

SPLITER 

Split  trips  by  direction 

(j) 

UPDATE 

Update  trip  volumes 

(k) 

MERGE 

Merge  trip  tables 

(1) 

DEMERGE 

Demerge  trip  tables 

Cm) 

COMP RES 

Compress  or  expand  trip  tables 

(n) 

SECTORS 

Select  sector  of  network 

(o) 

TRIPTAB 

Trip -table  summary  generator 

(P) 

TRIPEND 

Trip-end  summary  generator 

(q) 

GRAVITY 

Gravity  model 

(r) 

FRATAR 

Fratar  expansion 

(s) 

ASSIGN 

Traffic  assignment 

(t) 

OPACITY 

Capacity  restraint 

(u) 

MODSPLT 

Modal  split  model 

(v) 

CAPRPT 

Cross-reference  historical-report  generator 

(w) 

CPRSRPT 

Historical-report  generator 

(X) 

COMPARE 

Statistical  comparison  of  trip  volumes 

(y) 

AVERAGE 

His  tor ical- record  summary- report  generator 

(z) 

TIME SUM 

Time- table-report  generator 

(aa) 

TRPFREQ 

Trip  frequency  distribution 

i 


Restrictions  which  apply  to  all  programs, 

1.  the  maximum  allowed  zone  (centroid)  number  is  650 

2.  the  maximum  allowed  node  number  is  3000 

3.  the  maximum  number  of  tables  (purposes)  is  4 

4.  the  maximum  table  number  is  4 

5.  a stacked  table  may  contain  a maximum  of  8 merged  tables 

REFERENCES 

Akers,  C.E.  and  Gaupin,  W.T.,  "User  Manual  Transportation  Programs 
for  a CDC  6400  Computer,"  (The  Florida  State  University  Comput- 
ing Center,  November  1968;  unpublished).  Copies  of  this  manual 
are  available  through  the  Librarian,  The  Florida  State  University 
Computing  Center. 

"Calibrating  and  Testing  a Gravity  Model  for  Any  Size  Urban  Area," 
Bureau  of  Public  Roads,  Washington,  D.C.,  October  1965. 
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Manual  Supplements  for  the  Transportation  Planning  System3  Highway 
and  Local  Government  Department  of  South  Austrailia,  Adelaide, 
Austrailia,  January  1966. 

Martin,  Brian  V. , "Minimum  Path  Algorithms  for  Transportation 
Planning,"  Research  Engineer , December  1963. 

"Modal  Split,"  U.S.  Department  of  Commerce,  Bureau  of  Public 
Roads,  Office  of  Planning,  December  1966. 

Shofer,  R.  and  Goodyear,  F.,  "Electronic  Computer  Applications 
in  Urban  Transportation  Planning,"  Proceedings  of  the  22nd 
National  Conference,  Association  for  Computing  Machinery 
Publication  P-67,  1967. 

Traffic  Assignment  Manual , Bureau  of  Public  Roads,  Washington,  D.C., 
June  1964. 

Transportation  Planning  System  for  the  Control  Data  3600  Computer , 
Data  Centers  Division  of  Control  Data  Corporation,  Minneapolis, 
Minnesota,  May  1965. 

Fratar,  T.J.,  "Vehicular  Trip  Distributions  by  Successvie  Approxi- 
mation," Traffic  Quarterly , January  1954,  pp.  53-65. 
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NAME:  (TRAN/PLAN)— RELINK 

FUNCTIONAL  ABSTRACT 

Relink  takes  as  input,  Type  I Link  Data  Cards  (see  below)  and  re- 
links the  netv;ork  so  that  the  largest  node  number  does  not  exceed 
the  maximum-allowed  node  number. 

NOTES:  The  Link  Data  Cards  must  be  Type  I and  have  either  CDC  or 
BPR  format.  The  BPR  format  may  be  used  only  with  a special  control 
card.  For  descriptions  of  other  Link  Data  Card  Types,  see  NETWORK 
[000  0040(b)] . 
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NAME:  (TRAN/ PLAN ) — NETWORK 
FUNCTIONAL  ABSTRACT 

NETWORK  converts  a network  description  coded  on  Hollerith  Cards 
to  a binary  form  to  be  used  by  succeeding  programs, 

performs  edits  and  error  checking  on  the  input  data;  and 

computes,  according  to  parameters  provided,  a cost  for  each  link 
based  on  some  amount  per  mile,  plus  some  amount  per  unit  time, 
plus,  perhaps,  a flat  additional  cost. 

The  network  description  input  includes  the  number  of  links,  the 
node  coordinates,  and  the  capacities/volumes  for  the  links.  The 
output  description  can  be  specified  in  terms  of  time,  distance, 
or  cost. 

NOTES:  1.  A maximum  of  four  exits  per  node  are  allowed. 

2.  A maximum  of  (3000-MAXNODE)/5  two-way  weave  links  are 
allowed,  where  MAXNODE  is  the  largest  node  number  used. 

3.  A maximum  of  250  turn  prohibitions  are  allowed. 

Link  Data  Card  Types 

Type  I [see  RELINK,  000  0040(a)] 


Type  II:  Turn  Prohibition 

The  presence  of  Type  II  Link  Data  Cards  will  produce  a non-empty 
file  on  the  network  tape  containing  a table  of  prohibited  turns. 
The  only  program  which  will  use  this  file  is  NET DVR  [000  0040(c)] 
which  will  print  a summary  of  the  tab„-.e.  This  file  will  be 
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ignored  by  MINPATH  [000  0040(d)]  and  ASSIGN  [000  0040 (s)]  so  that 
it  will  be  necessary  to  recode  the  prohibited  turns  in  the  format 
specified  by  MINPATH  when  MINPATH  is  used. 
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Type  IV:  Cost  Update  Cards 
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NAME:  (TRAN/PLAN)— NETDVR 

FUNCTIONAL  ABSTRACT 

NETDVR  formats  a network  description  and,  optionally,  a cost  up- 
date table,  a capacity/volume  report,  and  a node-coordinate  list, 
using  the  network  tape  as  input. 

NOTES:  No  more  than  four  inbound  links  per  node  will  be  printed. 
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NAME:  (TRAN/PLAN)— MI  NPATH 

FUNCTIONAL  ABSTRACT 

MINPATH  takes  a network  tape  as  input  and  reads  as  separate  input, 
turn  penalties  and  an  unlimited  number  of  turns  one  wishes  to 
penalize  or  prohibit, 

produces  time  and  path  descriptions  for  the  minimum  paths  as  des- 
cribed by  the  options  used',  and 

optionally  produces  a tape  containing  only  path  descriptions  to  be 
used  as  input  for  the  program  ASSIGN  [000  0040  (s)]. 

The  options  for  time/path  descriptions  include  the  production  of 
descriptive  tapes  and  the  printing  of  a minimum-path  trace  and  a 
time  table  for  selected  home  nodes  (time  to  each  node) . 


000  0040(e) 


NAME:  (TRANS/PLAN)—  SKIM 

FUNCTIONAL  ABSTRACT 

SKIM  summarizes  a tape  of  trees  from  each  zone  to  all  other  zones 
optionally  adds  terminal  times  to  particular  zones*,  and 
optionally  adds  or  replaces  update  times  to  particular  zones. 

' NOTES : Transit  runs  have  not  been  implemented  for  SKIM. 


3/70 


9 

192 


continued 


000  0040(e) 


000  0040(g) 


EDUCATIONAL  INFORMATION.  NETWORK 

000  0040(f) 


EDUCOM 


NAME:  (TRAN/PLAN)-  -COLLECT 

FUNCTIONAL  ABSTRACT 

COLLECT  reformats  origin/destination  trip-survey  data  into  a stan- 
dard TRAN/PLAN  system  format;  and 

eliminates  erroneously  coded  survey  data. 

The  following  types  of  surveys  may  be  used:  home,  taxi,  truck  or 

external  survey.  The  survey  includes  the  following  information: 
zone  of  origin  and  destination,  purpose,  mode  of  travel,  starting 
and  arrival  time,  a trip  factor,  land  use  at  origin  and  destination, 
and  zone  of  residence. 


000  0040(g) 

NAME:  (TRAN/PLAN ) — TRPBLDR 

FUNCTIONAL  ABSTRACT 

TRPBLDR  builds  tables  containing  zone-to-zone  trip  data, 

assigns  to  certain  trips  a trip-volume  factor  based  upon  selected 
criteria,  t, 

produces  a tape  containing  the  tables  of  zone-to-zone  trip  data, 

produces  a trip -end  summary  tape  containing  totals  of  all  origins, 
destinations,  and  intrazonal  trips  for  each  zone;  and 

optionally  prints  a trip -end  summary.  . 

The  criteria  used  for  selecting  trips  include  purpose,  mode  of 
travel,  land  and  use  at  origin  and  destination,  and  both  limits 
on  starting  and  arrival  times. 

NOTES:  The  maximum  number  of  criteria  sets  per  table  is  ten. 
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NAME:  (TRAN/PLAN ) — ADDER 

FUNCTIONAL  ABSTRACT 

ADDER  adds  selected  trip  tables  to  the  volume  tape  from  TRPBLDR 
[000  0040(g)],  GRAVITY  [000  0040(q)],  FRATAR  [000  0040(r)],  or 
MERGE  [000  0040  (k)].  Each  table  must  contain  the  same  number 
of  zones. 


000  0040 (i) 


•H 


O 

^t 

O 

O 

O 

O 

O 


NAME:  (TRAN/PLAN)— SPLITFR 

FUNCTIONAL  ABSTRACT 

SPLITER  divides  the  trips  into  and  out  of  a zone  based  on  the  per- 
centage given  by  the  input  parameter. 
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NAME:  ( TRAN/ PLAN)—  UPDATE 


2 FUNCTIONAL  ABSTRACT 

o UPDATE  factors,  adds  to,  or  subtracts  from  zone-to-zone  trip  volumes 

0 any  specific  volume  over  any  range  of  zones. 

O 

O 
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j NAME:  (TRAN/PLAN)— MERGE 

2 FUNCTIONAL  ABSTRACT  ** 

o MERGE  accepts  as  input  either  a single  tape  in  demerged  format  or 
0 separate  tapes  containing  a single  table  each,  and  produces  a tape 

o in  merged  format.  A stacked  table  may  contain  a maximum  of  eight 

merged  tables. 
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NAME:  (TRAN/PLAN) — DEMERGE 
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FUNCTIONAL  ABSTRACT 

DEMERGE  produces  one  or  more  tapes  in  demerged  format  from  an  input 
tape  in  merged  format. 
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i NAME:  (TRAN/PLAN)— C0MPRES 

r 

FUNCTIONAL  ABSTRACT 

COMPRES  is  used  to  compress  or  expand  the  trip- table  array  by  al 
tering  the  zonal  composition  of  the  districts  or  by  adding  empty 
districts. 


o 

o 

o 


o 

o 

o 


3 


NOTES:  All  zones  must  be  assigned  to  some  district 
of  a zone  being  assigned  to  more  than  one  district, 
ment  will  be  used. 


In  the 
the  last 


event 
as sign - 


000  0040  (it) 

NAME:  (TRAN/ PL AN) — SECTORS 

FUNCTIONAL  ABSTRACT 

SECTORS  selects  zone-to-zone  trips  with  production  or  attractions 
in  specified  zone  ranges, 

sets  all  remaining  zone-to-zone  trips  to  zero;  and 

produces  a tape  which  may  be  used  for  an  assignment  of  trips  to  or 
from  a sector  of  the  study  area. 
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NAME:  ( TRAN/ PLAN )— TRIPTAB 

FUNCTIONAL  ABSTRACT 

TRIPTAB  takes  a zone-to-zone  volume  tape  or  a skim-tree  tape  and 
produces  a summary  table  of  each  selected  zone  cf  origin. 

NOTES:  A stacked  table  may  contain  a maximum  of  eight  merged 

tables . 


i 


o 

o 

o 


000  0040  (p) 

NAME:  (TRAN/PLAN)— TRIPEND 

FUNCTIONAL  ABSTRACT 

TRIPEND  reads  a trip-end  summary  tape  or  a zone-to-zone  volume  tape 
(in  either  standard  or  sorted  format)  and  produces  a table  of  the 
number  of  origins,  destinations,  intrazonals,  and  total  trips  for 
each  zone. 


*\ 

i 

e 

'it. 


■f* 
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o* 


o 

o 

o 


o 

o 

o 
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NAME:  (TRAN/ PL AN ) — GRAVITY 

FUNCTIONAL  ABSTRACT 

GRAVITY  calculates  future  or  synthetic  trips  by  means  of  the  gravity 
model  distribution  equation1, 

iterates  to  desired  attractions  (<_  6:  iterations), 

iterates  travel  times  to  trip  length  using  origin/destination  vol- 
umes (<_  3:  iterations), 

optionally  produces  a future  zone-to-zone  volume  tape  by  purpose, 

optionally  produces  a report  of  accessibility  indices  by  zone  and 
by  purpose  upon  completion  of  the  first  iteration, 

optionally  produces  a report  and  punches  the  final  travel-time  fac- 
tors , 
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optionally  produces  a graph  of  the  trip-length  frequency  of  the 
gravity  model  trips  and  the  origin/destination  trips,  if  any, 

optionally  prints  a report  of  the  trip-length  frequency  tables, 

optionally  prints  a table  of  the  final  coefficients  by  purpose, 


optionally  prints  a trip- length  comparison  report  by  purpose;  and 

optionally  prints  a report  of  given  attractions  versus  the  computed 
attractions  by  purpose. 


i 


NOTES: 

A.  The  final  travel-time  factors  (F-factors)  in  the  gravity  model 
may  be  represented  by  the  function  F(t,p),  where  t is  the  time  from 
1 to  200  minutes  and  p is  the  purpose  number  from  1 to  4.  There  are 
three  possible  ways  in  which  the  initial  F-factors  may  be  determined. 

1.  The  F-factors  can  be  read  from  F-factor  Data  Cards. 


2.  The  F-factors  can  be  defined  for  all  purposes  by  the 
equation 

F(t,p)  = 105/t2, 

for  all  t from  1 to  MAXTIME  where  MAXTIME  is  the  maximum 
time  intended  for  the  F-factors  (<_  200) . 

3.  Four  coefficients  can  be  read  from  Coefficient  Data  Cards 
for  each  purpose  and  the  F-factors  defined  by  the  equation 

F(t,p)  = exp(CQ  + CxXt  + C2Xt2  + C^Xt3), 


for  all  t from  1 to  MAXTIME. 


B.  The  maximum  number  of  districts  is  100. 

REFERENCES 

1.  "Calibrating  and  Testing  a Gravity  Model  for  Any  Size  Urban 
Area,"  Bureau  of  Public  Roads,  Washington,  D.C.,  October  1965. 
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NAME:  (TRAN/PLAN)— FRATAR 


FUNCTIONAL  ABSTRACT 

FRATAR  expands  trips  by  the  Fratar  method1 , optionally  prints  the 
growth  factors,  total  trip-ends  and  a trip-end  summary,  and  produces 
a future  zone-to-zone  volume  tape  with  a report  of  future  trip-ends 
and  final  growth  factors. 


REFERENCES 


1.  Fratar,  T.J.,  "Vehicular  Trip  Distributions  by  Successive  Ap- 
proximation," Traffic  Quarterly , January  1954,  pp . 53—65. 


000  0040  (s) 


NAME:  ( TRAN/ PLAN)— ASSIGN 


FUNCTIONAL  ABSTRACT 


ASSIGN  takes  as  input  a network  tape,  a zone-to-zone  volume  tape, 
and  a path  tape  and  assigns  the  trip  volumes  to  the  minimum  path* 
according  to  selected  parameters, 


optionally  produces  a link-volume  report  and  a jurisdiction  sum- 
mary , 

optionally  produces  a turning-movement  report;  and 
optionally  produces  a loaded-network  tape. 


Parameters  include  percentage  of  trip  volumes  to  be  loaded  and  the 
designation  of  freeway  nodes. 


NOTES:  Turning  volumes  may  be  recorded  at  those  nodes  which  are 

not  centroids.  The  maximum  trip  volume  per  one-way  link  is 


65,535. 


0.00  0040  (t) 


NAMF:  (TRAN/PLAN)— CPCITY 

FUNCTIONAL  ABSTRACT 


CPCITY  updates  the  time  file  on  the  network  tape  according  to  the 
capacity-restraint  formula1 ; and 


prints  a summary  of  the  updated  time  file. 
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Either  measured  volumes  or  capacities  may  be  used  for  the  update 
calculations . 

REFERENCE 

1.  Traffic  Assignment  Manual , Bureau  of  Public  Roads,  Washington, 
D.C.  , June  1964,  pp.  V18-V21. 
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NAME:  (TRAN/PLAN)— M0DSPLT 

FUNCTIONAL  ABSTRACT 

MODSPLT  has  not  been  fully  implemented  at  this  time. 

r 


000  0040 (v) 

* 

[ 


NAME:  (TRAN/ PLAN ) — CAPRPT 

FUNCTIONAL  ABSTRACT 

CAPRPT  takes  loaded  network  tapes  from  ASSIGN  [000  0040  (s)]  as  in- 
put and  prints  an  historical  report  of  the  assigned  volumes  by  link 
and  reverse  link,  with  the  average  volume  assignment  for  each  link. 

If  no  cross  reference  is  desired,  the  program  CPRSRPT  [000  0040 (w) ] 
must  be  used. 
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NAME:  (TRAN/PLAN ) — CPRSRPT 

FUNCTIONAL  ABSTRACT 

CPRSRPT  takes  loaded  network  tapes  from  ASSIGN  [000  0040  (s)]  as  in- 
put and  prints  an  historical  report  of  the  assigned  volumes  by 
link,  with  the  average  volume  assignment  for  each  link. 

No  cross  reference  is  provided  by  CPRSRPT.  If  one  is  desired,  the 
program  CAPRPT  [000  0040 (v) ] must  be  used. 


000  0040 (x) 


NAME:  (TRAN/PLAN)— COMPARE 


FUNCTIONAL  ABSTRACT 


COMPARE  conducts  a statistical  volume 
tapes  or  two  loaded-network  tapes, 


comparison  of  two  binary-trip 


optionally  prints  a table  of  individual  volume  differences  for  the 
tapes;  and 


prints  a series  of  tables  of  frequency  distributions  and  analyses- 
of-volume  differences  according  to  given  volume  groups. 


NOTES:  The  maximum  number  of  volume  or  difference  groups  is  20. 


REFERENCES 

For  a further  discussion  of  COMPARE  (PR-124),  see  chapter  V and 
A— 18ff  of  "Calibrating  and  Testing  a Gravity  Model  for  Any  Size 
Urban  Area,"  October  1965  and  I I 1—74  of  the  Traffic  Assignment 
Manual , June  1964  by  the  Bureau  of  Public  Roads. 
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NAME:  (TRAN/ PL AN) — AVERAGE  | 

FUNCTIONAL  ABSTRACT  g 

AVERAGE  prints  summary  reports  of  specified  files  based  on  the  © 

average  of  the  volumes  and  times  from  the  input  tapes.  C? 

The  files  are  from  historical -record  tapes  from  ASSIGN  [000  0040(s)]. 
Output  consists  of  a required  jurisdiction  report,  optional  link- 
volume  reports,  and  turning-movement  reports. 


000  0040 (z) 


NAME:  (TRANA&LAN ) — TIME SUM 

FUNCTIONAL  ABSTRACT 

TIMESUM  selects  any  zones  from  an  input  tape  and  prints  a time 
table  of  the  travel  times  from  each  zone  to  all  other  zones  if  any 
times  are  greater  than  a specified  maximum  time. 

The  selection  of  the  zones  to  be  summarized  is  identical  to  the 
method  used  in  COMPRES  [000  0040 (m) ] . 


000  0040 (aa) 


o 

o 

o 


o 

o 

4*. 


NAME:  (TRAN/PLAN)— TRPFREQ  © 

FUNCTIONAL  ABSTRACT  ° 

TRPFREQ  prints  a trip-frequency  distribution  and  a distributional  2 

histogram  of  interzonal-travel  time  versus  trips.  ° 

p 
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USER  INSTRUCTIONS 

Information  concerning  the  preparation  of  data  and  subprogram 
usage  can  be  obtained  by  consulting  the  reference  listed  below. 

REFERENCES 

Akers,  C.E.  and  Gaupin,  W.T.,  "User  Manual  Transportation  Programs 
for  a CDC  6400  Computer,"  (The  Florida  State  University  Comput- 
ing Center,  November  1968;  unpublished).  Copies  of  this  manual 
are  available  through  the  Librarian,  The  Florida  State  University 

Computing  Center. 
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o SAMPLE  INPUT/OUTPUT 

o 

° A sample  output  for  a 30-zone,  1262-node  transportation  study 
o (approximately  300  pages  of  output)  is  available  at  the  EIN 

§ office.  Those  interested  may  refer  to  this  copy  or  may  order 

a copy  at  the  cost  of  reproduction  and  mailing. 
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COST  ESTIMATE 

It  is  not  possible  to  estimate  the  cost  of  a run  of  the  TRAN/PLAN 
package  owing  to  the  number  and  variety  of  subprograms  and  op- 
tions. The  rate  for  use  of  the  TRAN/PLAN  package  is  set  at  $400/ 
computational  unit  (sum  of  central-  and  peripheral -processor  time 
in  hours).  As  a very  rough  guide,  a sample  run  for  a 30-zone, 
1262-node  transportation  study  (approximately  300  pages  of  output) 
required  approximately  two  minutes  of  central-processor  time  and 
eleven  minutes  of  peripheral-processor  time. 

Approximate  charge  to  user  = computer  time  + consulting  and  handling 

+ network  overhead 

= $87.00  + $7.50  + network  overhead 


CONTENTS— TRAN/PLAN 
pages 

1—18  Identification  § Abstract 

19  User  Instructions 

21  I/O 

2 3 Cost — Contents 
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DESCRIPTIVE  TITLE 


CALLING  NAME 


INSTALLATION  NAME 


EDUCATIONAL  INFORMATION  NETWORK 

000  0041 
(a-c) 

A Package  of  Three  FORTRAN  Programs  for. 
Computerized  Assistance  in  the  Instruction 
of  Beginning  and  Remedial  Reading  and  the 
Evaluation  of  Such  Instruction 

DOVACK 

(a)  DOVA;  (b)  DOVB;  (c)  REPORT 

Computer  Center, 

The  Florida  State  University 


AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Florine  Way,  Project  Director, 

ESEA  Title  III,  Jefferson  County,  Florida, 
Board  of  Public  Instruction 

FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

William  Petty,  Computer  Center, 

The  Florida  State  University, 

Tallahassee,  Fla.  32306 
Tel.:  (904)  599-3418 


FUNCTIONAL  ABSTRACT 

DOVACK  is  a program  package  for  accepting  unstructured  student  dic- 
tations as  input  and  returning  these  dictations  in  a structured 
form  for  study  by  the  student  of  his  own  individual  vocabulary. 

Each  distinct  English  word  is  separated  from  the  text  of  the  dicta- 
tion and  listed  alphabetically  for  comparison  by  the  student  of  the 
word  in  and  out  of  context.  Each  student's  vocabulary  is  retained 
in  a permanent  file  that  is  updated  each  time  a new  dictation  is 
entered.  Random- sample  vocabulary- recognition  tests  may  be  pre- 
pared at  the  user's  option  from  the  individual  student  s vocabulary 
list.  Punched-card  information  is  provided  at  test  time  for  use 
by  the  instructor  in  evaluating  the  success  of  the  instruction. 

To  facilitate  the  use  of  the  program  from  the  instructional  site 
via  remote  terminals,  the  tasks  are  broken  into  three  segments, 
each  handled  by  a separate  program. 

(a)  DOVA 

...scans  the  unstructured  dictations,  echoes  them  with  numbered 
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000  0041 
(a-c) 

lines,  breaks  the  text  into  separate  English  words,  alphabetizes 
and  formats  the  word  lists.  The  word  lists,  word  frequency  of  oc- 
currence, and  location  (line  number)  in  the  dictation  are  passed  to 
DOVB  via  magnetic  tape. 


(b)  DOVB 

...merges  each  student’s  word  list  with  the  permanent  files  kept 
of  the  student's  vocabulary.  Two  files  are  kept,  one  permanent 
(tape  1),  the  other  semipermanent  (tape  2).  Random-sample  vocab- 
ulary-recognition tests  for  the  student  group  may  be  given  from 
either  file  (or  both) . When  a test  is  given  from  the  semipermanent 
file,  the  file  is  erased,  thus  providing  the  capability  of  testing 
only  over  new  words  used  since  the  last  vocabulary  test.  The  num- 
ber of  words  on  a test  is  determined  by  the  formula  N/ [l.  + (N-l  ,)/40.  ] , 
where  N is  the  total  number  of  distinct  words  dictated.  When  tests 
are  given,  cards  are  prepared  containing  information  on  each  stu- 
dent's vocabulary  for  use  by  REPORT. 

(c)  REPORT 

...accepts  the  punched  cards  from  DOVB,  augmented  by  results  of 
tests  from  the  instructor  and  summarizes  the  instructional  results 
in  terms  of  new  words  learned  by  the  student. 
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(b) 

D0VB  USER  INSTRUCTIONS 
Input 

Tape  from  DOVA  and  permanent  file  tapes.  (These  tapes  should  be 
empty  initially.) 


* 

o 

o 

o 

o 
t — \ o 

O*  4S* 


Output 

DOVB  generates  new  permanent  tapes.  The  Output  to  the  user  is  the 
random-sample  vocabulary-recognition  tests  and  associated  punch 
cards  (if  tests  were  requested). 


O 


oontinued 


8/69 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0041 


(a) 


S'?  D0VA  USER  INSTRUCTIONS 


o v~/ 


o v~/ 
o 


Input 


O 


o The  first  line  on  the  input  card  should  contain  the  test  requests 

° to  be  transmitted  via  tape  10  to  DOVB.  If  a test  is  to  be  pre- 

pared from  the  intermediate  tape,  type  YES  in  Cols.  1—3.  If  a 
test  is  desired  from  the  permanent  tape,  type  YES  in  Cols.  4-6. 

Any  other  entry  on  line  1 is  ignored.  Following  line  1,  the  stu- 
dent dictations  appear.  The  first  line  of  each  dictation  contains 
a 6-character  identification,  a dictation  number,  and  the  student's 
name,  separated  by  commas.  On  successive  lines,  the  dictation  is 
typed.  The  end  of  the  dictation  is  signaled  by  *END  any  place  on 
the  line. 


Output  to  the  user  is  in  the  form  of  echoed  dictations,  with  lines 
numbered,  followed  by  an  alphabetized  list  of  the  distinct  words 
occurring  in  the  dictation  and  the  line  number  of  their  first  oc- 
currence . 

Output  on  tape  is  in  the  form  of  word  lists,  with  line  number,  fre- 
quency of  occurrence,  and  dictation  number  associated  with  each  word. 


Output 


C 
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(c) 


So*  REPORT  USER  INSTRUCTIONS 
o 

° Input 

o Punched  cards  from  DOVB,  with  the  additional  information  from  the 
° instructor  added  to  the  cards. 


(a)  Class  card 

Columns 

Content 

1-  3 

number  of  students  in  class 

4-13 

date  of  report 

(b)  Student  card 

Columns 

Field 

Content 

1-20 

1 

student  name 

21-26 

2 

student  identification 

27-32 

3 

not  used 

33-42 

4 

total  number  of  English  words  used 

43-52 

5 

total  number  of  distinct  English  words  used 

53-55 

6 

number  of  class  periods  present  this  test  cycle 

56-60 

7 

number  of  dictations  made  this  test  cycle 

61-65 

8 

number  of  words  on  RSVR  test 

66-70 

9 

number  of  words  correctly  read  from  test 

71-80 

10 

date  ending  student's  test  group 

Note:  Fields  1,  2,  4,  5,  and  8 are  punched  by  DOVB.  Other  fields 

must  be  added  by  instructor. 


Output 

For  each  class,  the  following  output  is  prepared— 

(a)  student  summary  report  for  each  student  in  the  class 

(b)  class  summary  report  . 

(c)  plot  of  total  words  used  versus  total  distinct  words  used 

(type/token  ratio)  against  RSVR  scores 

(d)  histogram  of  the  estimated  number  of  new  words  learned  by  the 

students  in  this  test-cycle  period 

(e)  histogram  of  the  total  number  of  new  words  dictated  in  this 

cycle 

The  following  data  restrictions  should  be  observed. 

Maximum  number  of  students:  1000 

Maximum  number  of  words  per  dictation:  2000 

Line  length  in  dictations  < 60  characters 

continued 
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Maximum  English-word  size:  20  characters 

Maximum  dictation  number:  999 
Maximum  student-name  length:  20  characters 

Identification  length:  6 characters 
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SAMPLE  INPUT  (TO  DOVA) 


I i i , »-ir*Y  cir/>  i i'/.*' 

NCE  I'P  >»'  f T I WE  iMtMf  LIVED  Three  hears.  mqthfh  HFAP. 
FA'  , >)  F/..I.  A.;I'  HiihV  Ml  AM,  T HP  MOTHER  HF  AR  COOKFO  SOMF 
S'  ■■  ■■•|. I IT  .v/>s  mo  -iOT . SO  T HF  mothFR  HEAR  SAtD  LETAS 
(jfi  M".  A <*  ALk  'I*  T Tl  *'f  I h I »|K  ITAS  uHOUI  rof.O,  THEN 

GOLDILOCKS  Ca«F  My,  Shf  SOT  IN  T«E  H|f,  father  hear  chatr 

HlJT  IT  *AS  TOO  Mr  PI  I , SHE  sot  In  THE  'fl  T mF  R HEAR  CHAIR  RllT 
JJ_  “AS  TOO  SOFT.  SHE  bOT  Iu  THE  MART  BLAB  ahmu  amp  it 
«AS  JUST  PtOHT.  ShF  must  IT  uLL  NR'.  GOl.OTLOCKS  wFNT  |M 
ThF.  HEOROOM  AM'  She  LAIO  in  THF  FaTHEw  HEAR  HEn,  HUT  IT 
HAS  TOO  HARD,  SHF  I A|ll  JM  THF  MOTHFH  HFAR  RF(T,  HUT  IT 
WAS  too  SOFT.  SHE  lain  in  THE  Kahy  bear  RED.  ANU  Tt  mAS 
JUST  MIGHT.  SHF  v»FNT  TO  SLEFR.  THF  TMRFF  LITTLE  HEARS 
■CAME  HACK,  IKE  FaThER  bEAH  SAIL'  SOMEHOnvas  meF*  S4-lXU4fi  T* 
mv  ChaTR.  Thp  mOThFH  hear  SaTO  SOMF.hOoyaS  hFFN  SITTING  Tm 
my  Chair,  THE  R/.MY  HEAR  SAIO  SOMEGOOYES  been  itting  in 
MV  CHAIR  and  RRIIKF  IT  all  UR.  THF  FAThF»  HFAB~SAIO  SO  <FROl)> 
HAS  BEEN  LAVING  II  BED.  IHL  MOTHER  HEAR  SAIO  SOM-HODY 
HAS  HFFN  I AY  TNG  IN  MY  HFO,  ThE  RAHV  «F AM  SATO  SOM£HOI)Y  HaS 
HLEIY  UYlNO-JM  MY  HEL'.  ANU  HERE  SHE  ‘ 

UR  and  SHF  RAM  out  THE  nooR.  * » >! o * 
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(a) 

SAMPLE  OUTPUT  (FROM  DOVA) 


RUBY  SEAHROOKS 
NICTATION  1 « 


once  upon^  TlME  There  i-Ivfd  t hhkf  heaps,  mothfp  qfad, 
FATHFO  HEAR*  ANn  RAHY  HEAP*  THE  MOTHER  REAR  COOKFO  SOMF 
SOUP  AND  IT  WAS  TOO  HOT # SO  THE  mqTHFR  BEAR  SAID  LET.#S~ 

On  on  a walk  until  we  Think  it*s  about  cold.  Then 

GOLDILOCKS  Ca^E  By • SHE  SOT  In  the  BIG  FathER-SEaR  CHAIR 
HUT  IT  WAS  too  HuRW,  she  SOT  IN  The  ^OThF.R  heap  CHAIR  put 
Ij  WAS  TOO  SQFL.  SHE  SOT -lM  THE  BABY  RFaR  rnAio  ANn  ft 
-AS  JUST  RIGHT.  SHE  MUST  IT  aLL  UP.  GOLDILOCKS  WENT  1m 
The  BEDROOM  and  She  LAID  IN  the  father  rear  BED,  HUT  it 
WAS  TOO  HARO.  SHp  LAID  IN  THE  MOTHER  REAR  PEO*  HUT  IT 
WAS  TOO  SOFT,  SHE  LAID  In  THE  RAHY  HEAR  BED*  ANLL_tT  WAS 
JUST  RIGHT.  SHF  wFNT  TO  SLEEP.  THF  THRFE  LITTLE  REARS 
CAME  HACK.  THE.  FaThER  hFAR  SAID  SQMEHnny^g  ^ 

MY  CHAIR,  ,HF  MOTHF^  HF.AO  SATO  SOMEHl)DY#S  MEFN  SITTING  IN 
MY  CHAIR.  the  RASY  HEAP  said  S0mE80Dy#S  BEEN  SITTING  IN 
MY  CHAIP  / NO  o»OKF  I T ALL  UP.  THF  FAThF.P  RFAR  SAID  SfMffROOY 
HAS  BEEN  LAYING  IN  MY  BED.  THE  MOTHER  HEAR  SAIO  SOMEBODY 
HAS  KEEN  I.  AYING  In  MY  HFD.  ThE  RABY  h^aR  SAIO  SOMEBODY  HaS 


WORD. 
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FATHER 
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GOLD  T 1 QfK 
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HOT 
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19 
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Man 

20 
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SAMPLE  OUTPUT  (FROM  D0VB) 

TWESP  ARP*  SIX  DAY  ‘>SVN  ftSTS 


1 • 

juan  rtnssrll 

A 

ARL 

dtTTFo 

CamE. 

h* 

UiU  ATF 

*3  • 

tVtKY 

/• 

uoOmotnfp 

MAT 

'*  • 

1 

E). 

JEKHY 

11  • 

UiiUOP 

!<?• 

MEMOEP 

U* 

never 

1** 

UH 

1*»  • 

HInTs 

SA* 

1 t • 

S1S1F.RS 

{ + • 

STohy 

1*9 

thlm 

FULU 

*1. 

MIlS 
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8/69 


*00 


513 


OOO  0041 


000  0041 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0041 

(C) 

SAMPLE  OUTPUT  (FROM  REPORT) 


ANTHONY  FEAChER  IN  0RAUE  05 

PUPIL  PROGRESS  REPORT  LEE ND LNQ — ?-26?6'L 


O 


1,  NO.  CLASS  PERIODS  (CP>  PRESENT  THIS  6-DAY  CYCLE 


2. 

AVERAGE  NO*  OF  DICTATIONS  per  CP  PRESENf 

.20 

3, 

12,80 

4< 

average  no,  of  new  words  dictated  PER  CP  PRESENT « « M ».«« « ««« ««< « »»»>,» »,» 

7j4_0 

5. 

TYPE-TOKEN  RATIO  (aNO,  DISTINCT  WORDS/TOTAL  NO,  WORDS  OICTRTEO), »»»»»»» 

_a>e 

6 • 

NO,  words  on  random  sample  vocabulary  recognition  IRSVR)  test,, «••»••«• 

15 

7, 

14 

0* 

93 

9. 

35 

lo.  estihateo  rate  of  learning  new  words  (per  cp>. 


GRADE  06 


TOTAL 

HIGH 

LOW 

range 

MEAN 

o 

in 

li_ 

NOt  CLASS  PERIODS  PRESENT 1^2 

S 

4 

2 

5.73 

,S1 

2* 

4 

1 

3 

1.33 

.75 

3* 

830 

is 

815 

249.60 

225.08 

4* 

NO,  NEW  WORDS  DICTATED ,,.  2T0A 

212 

10 

202 

90.13 

54.48 

St 

yYPE-TOKEN  PATIO 

04 

12 

72 

49 #37 

16.32 

b* 

23 

8 

15 

10.40 

3.53 

7 • 

NO,  WORDS  CORRECT  On  RSVR  TEST,,.,,,  AbO 

22 

1 

21 

16,00 

4*43 

Si 

FSTIMATE  PERCENT  NEW  WORllS  LEARNEO..  2609 

100 

7 

93 

86.97 

19.04 

9* 

ESTIMATE  no,  NEW  WORDS  LEARNED 2364 

203 

2 

201 

78.80 

51.44 

lo  • 

ESTIMATE  hate  learning  new  WORDS....  613 

41 

0 

41 

13.77 

9.11' 
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■M 


HISTOGRAM  UF  The  TOTAL  N w 0^  fjhw  WOKgb  DICTATED  THIS  f YCl  F 
(STiinENT  POSITION  Indicated  V id  T 1 CYCLE 


'b 


o 

o 

o 

o 

rs  O 

n 4* 


• 

_J 

^14_ 

1 

V 

25 

21 

13 

R 

O 

• 

7 

23 

11 

12 

64 

3 

14 

• 

B 

22 

30 

2H 

10 

11 

lb 

2ft  / 

12 

b 

24 

2* 

m ™ 

25 

4 

S'H  11* 

120 

ui 

162 

153  166 

175  106 

197  200  21* 

r 


*EAN*  90.13.  MEOIANs  72.  STANDARD  DEVIATION  ■ 94 . *B 


) 


3< 


HISTOGRAM  OF  THE  ESTIMATE  NUMBER  OF  NEw  *0ROS  LEARNED  THIS  CYCLF 
(STUDENT  POSITION  INDICATED  BY  JU) 


*b 


lb 


13 


B 

22 


14 


1 11 
- * _2S  2\ 

23  11  >4 

30  2 A 10 


8 

12  26 


64_ 

lb 

3 


‘•o#*!!****,,*m 


16 

22"is"u"u"t&<'>v'aA**«;'iis'!2r!)i'iu'iinu*iu*iinD'is( 


o 

ERIC 


12 


8/69 


516 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0041 
(a-c) 


2 y COST  ESTIMATE 

The  amount  of  memory  required  to  run  DOVA  is  45,000e  words  and  that 
q for  DOVB  is  63,000a  words,  thereby  causing  computer  charges  to  be 
<=>  calculated  at  the  rate  of  $150 . /computational  unit  (hour).  The 

typical  time  for  a complete  DOVACK  run  is  about  three  minutes  (real 
time);  however,  the  amount  of  time  varies  with  the  length  of  the 
dictations  and  the  number  of  dictations  for  the  run.  Also,  as 
DOVACK  private  files  become  longer,  DOVB  takes  an  increasingly 
greater  length  of  time  to  run. 


Therefore,  for  a run  of  3 minutes , 

Approximate  charge  to  user  * computer  time  + postage,  handling, 

and  consulting  + network  overhead 

* $7.50  + $7.50  + network  overhead 

■ $15.00  + network  overhead 


CONTENTS— DOVACK 


pages 

1,2 

Abstract  § Identification 

3-6 

User  Instructions 

7-12 

I/O 

13 

Cost — Contents 

( 
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DESCRIPTIVE  TITLE 

FORTRAN  Program  for  Computing  a Full  Set 
of  Canonical  Correlations  Relating  Two  Sets 
of  Measurements 

CALLING  NAME 

CANON 

INSTALLATION  NAME 

University  of  Pittsburgh 

AUTHOR(S)  AND 
AFFILIATION(S) 

William  W.  Cooley,  Department  of  Education- 
al Research,  University  of  Pittsburgh 

Paul  R.  Lohnes,  Department  of  Educational 
Psychology,  State  University  of  New  York, 
Buffalo 

LANGUAGE 

FORTRAN  II 

COMPUTER 

IBM  360/50 
IBM  7090 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Mr.  John  Nold.  Assistant  Director  for 

Services,  Computer  Center,  University  of 
Pittsburgh,  800  Cathedral  of  Learning, 
Pittsburgh,  Pa.  15213 
Tel.:  (412)  621-3500  ext.  7185 

FUNCTIONAL  ABSTRACT 

CANON  is  a FORTRAN  II  program  that  may  be  utilized  for  studying 
the  interrelations  between  two  sets  of  measurements  made  on  the 
same  observational  units.  Thus,  the  user  may  use  the  routine  to 
test  general  hypotheses  that  suggest  that  relationships  exist  be- 
tween two  sets  of  variables.  The  canonical  correlation  is  the 
maximum  correlation  between  linear  functions  of  the  two  sets  of 
variables.  Since  more  than  one  linear  combination  of  each  of  the 
two  sets  of  variables  is  often  possible,  the  program  successively 
computes  pairs  of  functions  subject  to  the  condition  that  each  is 
orthogonal  to  all  other  functions  derived  from  its  set  of  measure- 
ments . 

The  analytical  method  employed  involves  the  partitioning  of  the 
matrix  of  intercorrelations  (R)  of  the  variables  into  four  subma- 
trices . 

(1)  R the  intercorrelations  of  the  predictor  variables 
ii 
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(2)  R the  intercorrelations  of  the  criteria  variables 

(3)  R22  the  intercorrelations  of  the  predictor  variables 

12  with  the  criteria  variables 

(4)  the  transpose  of  Rn 

The  four  submatrices  are  then  substituted  into  a canonical  equation, 
the  solution  of  which  involves  finding  latent  roots  that  are  func- 
tionally related  to  sets  of  weights  that  maximize  the  correlation 
between  the  derived  canonical  variates. 

CANON  operates  on  data  cards  that  contain  the  full  correlation  ma- 
trix (upper  triangular)  of  order  M ■ Ml  + M2,  where  Ml  is  the  num- 
ber of  variables  in  the  left  set  and  M2  is  the  number  of  variables 
in  the  right  set.  It  is  immaterial  as  to  which  set  represents  the 
predictors  or  criteria,  the  only  requirement  being  that  M2  <_  Ml. 

CANON  reproduces  the  full  correlation  matrix  that  was  used  as  in- 
put. In  addition,  it  provides  the  canonical  weights  for  both  pre- 
dictor and  criteria  variates,  and  the  factor  structures  (correla- 
tions between  each  canonical  factor  and  its  associated  variables) 
for  both  sets  of  canonical  factors.  Also  included  are  measures  of 
redundancy  (the  proportion  of  variance  in  one  set  of  variables  ac- 
counted for  by  the  second  set  of  variables)  between  the  two  sets 
of  variables,  each  set  given  the  other. 

The  Bartlett  procedure  for  testing  the  significance  of  canonical 
correlations  using  chi  square  is  provided.  In  addition,  X tests 
with  successive  roots  removed  are  provided  in  the  event  that  the 
null  hypothesis  can  be  rejected. 

REFERENCES 

Cooley,  W.  W. , and  Lohnes,  P.  R.,  Multivariate  Procedures  for  the 
Behavioral  Sciences  (John  Wiley  £ Sons,  Inc.,  New  York,  1962;  to 
be  republished  in  1969).  1 
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USER  INSTRUCTIONS 
Data-Format  Regulations 

The  two  sets  of  variables  (hereafter  denoted  the  left  and  right 
sets)  have  Ml  and  M2  variables,  respectively.  In  addition  to  the 
requirement  that  M2  < Ml,  a further  restriction  is  that  M1+M2-M 
100.  Thus,  the  full  correlation  matrix  that  is  input  to  the  pro- 
gram may  not  exceed  an  order  of  100.  Large  jobs  (M>20)  are  b <itc 
processed,  using  an  IBM  model  7090.  Jobs  of  lesser  magnitude  (M 
< 20)  are  processed  using  the  IBM  model  360/50  with  the  Pitt  time- 
sharing system.  Runs  meeting  the  specification  for  processing  us" 
ing  the  360/50  are  likely  to  have  a considerably  shorter  turnaround 

time . 

A.  Deck  Setups  for  Submission  to  the  IBM  360/50  (M  -20) 

Control  cards  for  each  run  are  to  be  punched  as  follows. 


Carde 

1.  Dataset  Creation — This  card  is  punched  beginning  in 
Col.  1 in  the  following  form. 

$ $CREATE  DSNAME. 

DSNAME  is  any  set  of  8 or  fewer  letters  and/or  inte- 
gers,  with  the  restriction  that  the  first  element  of 
the  set  must  be  a letter.  DSNAME  must  be  a different 
set  of  characters  for  each  unique  submission. 

2***N.  The  Full  Correlate  Matrix — Cards  2— N contain  an 

order-M  matrix  of  intercorrelations  between  the  Ml  and 
M2  variables  and  should  be  punched  according  to  the 
format  that  the  user  provides  as  requested  later  in 
this  section. 

N+l.  Card — The  final  card  of  the  data  deck 

is  punched  beginning  in  Col.  1.  The  card  contains 
the  single  word  ENDFILE. 


continued 
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Thus,  the  program  deck  for  the  short  version  (M  20)  of  CANON 
should  appear  as  follows. 


/ 

ENDFILE 


N+l 


<< 


R Matrix  * • N 

*/ 5 

R Matrix  2 


f^$$CREATE  DSNAME  1 


o 

o 

o 


o 

o 


To  execute  this  version  of  CANON,  the  following  information  must 
be  provided  along  with  the  dataset  specified  above. 


(1)  Ml  number  of  variables  in  the  left  set 

(2)  M2  number  of  variables  in  the  right  set 

(3)  n number  of  observations 

(4)  the  variable  format  for  entering  the  correlation  ma- 
trix. The  format  specifies  the  column  locations  of 
the  data  to  be  entered.  Since  the  correlation  matrix 
was  punched  according  to  a specific  format  in  the  cor- 
relation program  that  produced  it,  the  format  is  al- 
ready available  to  the  user. 


B . Deck  Setups  for  Submission  to  the  IBM  7090  (M  > 20) 
Control  cards  for  each  run  are  to  be  punched  as  follows. 


Cards 

1—10.  Comment  Cards_— Columns  2—80  of  the  first  10  cards 
are  reserved  for  any  comments  that  the  user  may  wish 
to  head  his  printout.  If  no  comments  are  desired,  10 
blank  cards  are  required. 


continued 
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11.  Problem  Card 


Co lumns 


Contents 


1-2 

3-4 

5-9 


Ml  number  of  variables  in  left  set 
M2  number  of  variables  in  right  set 
n number  of  observations 


12.  Var_iab  l_e^F^rmat  Card  f_or_  Corj^lati_on  Matricc — This  for- 
mat  card  specifies  the  column  locations  of  the  cor- 
relations contained  on  the  input  matrix.  Since  the 
correlation  matrix  has  been  punched  according  to  a 
specific  format  by  the  program  in  which  it  was  pro- 
duced, the  format  is  already  available  to  the  user. 

The  latter  format  should  be  punched  within  parenthe- 
ses beginning  in  Col.  1.  For  example,  (10X,7F10.7) 

13. ***  N.  The  FuTA  C_orr_elation  Matrix. — Cards  13— N contain 

and  order  M matrix  of  intercorrelations  between  the 
Ml  and  M2  variables  and  should  be  punched  according 
to  the  format  punched  on  card  12  above. 


Thus,  the  program  deck  should  appear  as  follows. 


• Correlation  Matrix#  N 


Correlation  Matrix 


13 


Variable-Format  Card  12 


Problem  Card 


11 


* ^Comment  Card 


Comment  Card 
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SAMPLE  INPUT 
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d" 
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SAMPLE  OUTPUT 

>$$size  48000. 

>$$1oad  d canon( t 16wwc ) . 
LOADING  STARTS  AT  LOC  060200 


CANONICAL  CORRELATIONS,  29  APRIL  1969 


SUPPLY  THE  NUMBER  OF  VARIABLES  IN  THE  LEFT  SET(2  DIGITS) 
> 8 


SUPPLY  THE  NUMBER  OF  VARIABLES  IN  THE  RIGHT  SET(2  DIGITS) 
> 4 


SUPPLY  THE  NUMBER  OF  OBSERVATIONS  (3  DIGITS) 
>234 


TYPE  THE  NAME  OF  YOUR  CORRELATION  MATRIX 
DSNAME=>rmat(l 63rkf ) 

DO  YOU  WANT  THE  CORRELATION  MATRIX  PRINTED? 
>no 


LEFT  SET  CANONICAL  WEIGHTS,  COLUMNWISE 


1 

0.588 

-1.549 

-1.231 

-1.143 

2 

0.112 

1 .833 

0.536 

0.022 

3 

-0.185 

0.262 

-1.143 

0.703 

4 

-0.288 

-0.208 

0.507 

0.089 

5 

0.225 

-0.341 

0.236 

0.699 

6 

-0.043 

-0.113 

0.295 

0.163 

7 

-0.245 

0.210 

-0.142 

-0.808 

8 

0.703 

0.263 

0.842 

0.327 

RIGHT 

SET  CANONICAL 

WEIGHTS,  ' 

COLUMNWISE 

1 

-0.166 

0.646 

-0.176 

0.765 

2 

0.809 

-0.592 

-0.429 

0.357 

3 

-0.184 

-0.126 

0.990 

0.298 

4 

0.442 

0.677 

0.484 

-0.549 
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FACTOR  STRUCTURE  FOR  LEFT  SET. 

1 0.885  0.065 

2 0.731  0.509 

3 0.530  0.358 

4 0.585  0.269 

5 0.672  -0.059 

6 0.525  -0.059 

7 0.337  0.271 

8 0.880  0.178 


COLUMNS  ARE  CANONICAL  FACTORS. 
-0.204  -0.240 

-0.047  -0.140 

-0.578  0.253 

0.072  -0.052 

0.071  0.276 

0.144  -0.137 

-0.117  -0.472 

0.001  0.008 


ROWS  ARE  TESTS. 


FACTOR 

1 

2 

3 

4 


VARIANCE  EXTRACTED  REDUNDANCY 

0.444  0.252 
0.072  0.008 
0.053  0.002 
0.058  0.001 


TOTAL  VARIANCE  EXTRACTED  FROM  LEFT  SET 


0.627 


TOTAL  REDUNDANCY  FOR  LEFT  SET,  GIVEN  RIGHT  SET 


0.263 


NOTE  THAT  ALL  VALUES  ARE  PROPORTIONS. 


FACTOR  STRUCTURE  FOR 

1 0.077 

2 0.879 

3 0.050 

4 0.704 


RIGHT  SET.  COLUMNS  ARE  FACTORS.  ROWS  ARE  TESTS. 
0.648  -0.128  0.747 

-0.251  0.009  0.406 

-0.280  0.850  0.443 

0.587  0.289  -0.276 


FACTOR  VARIANCE  EXTRACTED  REDUNDANCY 


1 0.319  0.181 

2 0.226  0.025 

3 0.206  0.008 

4 0.249  0.004 


TOTAL  VARIANCE  EXTRACTED  FROM  RIGHT  SET  = \ 

TOTAL  REDUNDANCY  FOR  RIGHT  SET,  GIVEN  LEFT  SET  = 


C 
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NOTE  THAT  ALL  VALUES  ARE  PROPORTIONS. 


WILKS  LAMDA  FOR  TOTAL  SET  = 0.3656193 

CHI  SQUARE  FOR  TOTAL  = 228.9019928 


N.D.F.  = 32 


CHI  SQUARE  TESTS  WITH  SUCCESSIVE  ROOTS  REMOVED 


ROOTS  REMOVED 

CANONICAL  R 

R-SQUARED 

CHI-SQUARE 

N.D.F. 

LAMDA  PRIME 

0 

0.7530 

0.567 

228.90 

32 

0.3656 

1 

0.3298 

0.109 

38.46 

21 

0.8445 

2 

0.1954 

0.038 

12.26 

12 

0.9475 

3 

0.1218 

0.015 

3.40 

5 

0.9852 

M:END  OF  JOB 
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3 COST  ESTIMATE 
° 

° Unfortunately,  exact  figures  for  the  time  used  by  the  job  listed 
o on  the  Sample  Input  are  not  available.  As  an  approximate  guide, 

§ the  typical  CANON  job  uses  between  l/i  and  2 minutes  of  computer 

time.  At  the  current  rate  for  the  University  of  Pittsburgh  time- 
sharing facility  ($247. /hr.),  the  approximate  cost  to  the  user 
is  $4.12. 

Charge  to  user  = computer  time  + network  overhead 

« $4.12  (estimated)  + network  overhead 


CONTENTS— CANON 
pages 

1—  2 Identification  § Abstract 

3-  5 User  Instructions 

7-10  I/O 

11  Cost — Contents 
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DESCRIPTIVE  TITLE  Program  for  Analysis  of  Linear  Systems 


CALLING  NAME  PALS 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFF I L I AT  ION ( S ) 


LANGUAGE 


Vogelback  Computing  Center, 
Northwestern  University 


Dr.  James  Van  Ness 

Electrical  Engineering  Department, 

Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represen- 
tative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

PALS  is  actually  a series  of  subroutines  combined  into  one  large 
main  program  for  (l)forming  the  differential  equations  of  a linear 
system  in  matrix  form,  (2)finding  the  eigenvalues  of  the  coeffi- 
cient matrix  of  the  differential  equations,  and  then  (3)either  com- 
puting the  loci  of  the  eigenvalues  as  individual  or  groups  of  par- 
ameters are  varied,  finding  the  eigenvectors  of  the  coefficient 
matrix,  or  finding  the  sensitivities  of  the  eigenvalues  to  the  par- 
ameters of  the  system. 

Although  PALS  was  developed  initially  to  study  the  load- frequency 
control  of  a large  power  system,  it  is  presently  written  in  a 
general  form  to  make  it  applicable  to  many  types  of  systems.  The 
system  to  be  studied  may  be  described  in  terms  of  a block  diagram 
or  by  sets  of  equations.  The  method  of  forming  the  coefficient 
matrix  of  the  differential  equations  from  this  general  input  is 
described  in  Ref.  1.  The  only  restriction  is  that  the  system  must 
be  representable  by  a set  of  linear  differential  equations  with 
constant  coefficients.  Many  nonlinear  systems,  such  as  the  power 
system,  can  be  studied  for  small  deviations  about,  an  operating 
point  by  linearizing  the  system  of  equations  about  that  operating 
point . 
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The  accuracy  of  PALS  is  dependent  on  the  accuracy  of  the  method 
used  to  find  the  eigenvalues  and  the  eigenvectors  of  the  coeffi- 
cient matrix  of  the  differential  equations.  Fortunately,  the  meth- 
ods that  have  been  chosen  have  proven  to  be  very  satisfactory.  The 
QR  transform  developed  by  Francis2  is  used  to  find  the  eigenvalues 
and  is  described  in  Ref.  1.  The  eigenvectors  are  found  by  an  in- 
verse- iteration  method  based  on  a method  described  by  Wilkinson.3 
After  finding  the  eigenvectors,  the  program  corrects  the  value 
found  for  the  eigenvalues  by  using  the  Rayleigh  quotient.  The 
change  in  the  eigenvalues  is  insignificant  in  most  cases,  but  in 
the  few  where  the  accuracy  of  the  QR  transform  is  poor2  the  error 
is  corrected  at  this  step.  The  inverse- iteration  method  and  the 
Rayleigh  quotient  also  are  described  in  Ref.  1. 

PALS  provides  two  methods  of  studying  the  effect  of  'parameter  chang- 
es on  the  system  eigenvalues.  The  first  is  essentially  the  well- 
known  root-loci  approach.  Any  of  the  parameters  in  the  system  may 
be  incremented  through  a series  of  steps,  and  the  resulting  change 
in  the  eigenvalues  will  be  plotted  on  a complex  plane.  The  second 
method  finds  the  sensitivities  of  specified  eigenvalues  to  the  par- 
ameter (the  derivatives  of  the  eigenvalues  to  individual  or  groups 
of  parameters).  The  sensitivity  method  thus  gives  the  slope  of  the 
eigenvalue  locus  at  a given  point.  It  has  the  advantage  of  enab- 
ling the  user  to  determine  quickly  which  parameters  are  important 
in  a given  situation.  However,  the  complete  locus  of  the  eigenval-  I 
ue  is  needed  to  determine  the  effect  of  the  parameter  over  any  range 
of  variation.  The  eigenvalue  locus  is  found  by  actually  increment- 
ing the  parameters,  whereas  the  sensitivity  is  found  by  using  the 
method  described  in  Ref.  1. 

Two  versions  of  PALS  are  currently  being  maintained  on  the  CDC  6400 
computer.  PALS1  is  dimensioned  for  systems  up  to  the  500th  order; 
PALS2  is  a simpler  version  for  smaller  systems,  usually  less  than 
100th  order.  The  actual  limits  on  each  of  these  p.rograms  are  given 
in  Ref.  1. 

REFERENCES 

1.  Van  Ness,  J.E.,  "PALS — A Program  for  Analyzing  Linear  Systems ," 
Northwestern  Univ.  Dept.  Elec.  Eng.  (Mar.  1969).  Available 
from  EIN  for  the  cost  of  duplication  and  mailing. 

2.  Francis,  J.G.F.,  "The  QR  Transformation,"  Computer  J.  4,  265- 
271  (Oct.  1961);  5,  332-345  (Jan.  1962). 

3.  Wilkinson,  J.H.,  The  Algebraic  Eigenvalue  Problem  (Oxford  Uni- 
versity Press,  London,  1965). 
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USER  INSTRUCTIONS 


o 

o 

o 


PALS  will  accept  four  types  of  jobs: 

Job  Type  1 — finds  the  eigenvalues  of  the  system  and  plots  them  on 
the  complex  plane.  This  is  the  first  step  of  all  four 
job  types,  but,  if  only  Job  Type  1 is  specified,  it  is 
all  that  is  done. 


Job  Type  2 — finds  the  loci  of  the  eigenvalues  as  certain  specified 
parameters  are  v<^ied.  The  increment  given  for  each 
parameter  is  adde  at  each  step  and  the  eigenvalues 
for  the  modified  system  found.  Any  section  of  the  com' 
plex  plane  can  be  plotted  to  show  how  the  eigenvalues 
in  that  section  have  moved. 


Job  Type  3- 


-finds  the 
to  the  sy 
tern.  The 
ered  are 


c 


Job  Type  4 — finds  the 
posed  sys 
them  with 
can  then 


derivatives  of  the  eigenvalues  with  respect 
stem  parameters,  the  sensitivities  of  the  sys- 
eigenvalues  and  the  parameters  to  be  consid- 
specified  in  the  input  data. 

eigenvectors  of  both  the  regular  and  trans- 
tern  matrix  for  specified  eigenvalues  and  stores 
the  eigenvalues  on  a tape.  This  information 
be  used  for  other  studies  of  the  system. 


For  any  given  job,  the  data  can  be  considered  to  be  in  two  parts. 
The  first  part  describes  the  system  to  be  studied  and  is  common  to 
all  job  types;  it  is  all  that  is  needed  for  Job  Type  1.  For  Job 
Types  2,  3,  and  4,  a second  set  of  data  is  needed  to  specify  the 


eigenvalue  loci,  the  sensitivities,  or  the  eigenvectors  to  be  found. 


Base  Data 


Data-Identif ication  Card 


Any  number  of  sets  of  data  may  be  processed  in  one  computer  run. 
Each  set  of  data  will  have  as  its  first  card  a Data-Identif ication 
Card  punched  in  the  following  format. 


Columns 

1-30 


An  identifying  name  that  will  be  reproduced  on  the  out- 
put listing 


33 

36 


Job  Type  number  (1,  2,  3,  or  4) 

Print  control — a 1,  2,  or  3 punch,  meaning  the  follow- 


ing 


1 (or  blank,  or  zero)  : print  only  the  identifying  name 

and  thr:  results 
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2:  add  to  the  printing  under  1 the  list  of  the  state 
variables  and  the  variables  of  constraint 

3:  add  to  the  printing  under  2 all  of  the  input  data 
Naming  the  Variables 

The  first  step  in  preparing  the  data  is  to  assign  names  to  all  of 
the  variables  on  the  system.  One  to  six  alphanumeric  or  special 
characters  may  be  used  (except  for  the  plus  and  minus  signs). 

Each  variable  is  defined  either  by  being  the  output  variable  of  one 
of  the  five  standard  transfer- function  blocks  or  by  being  on  the 
left  hand  of  the  equals  sign  in  one  of  the  equation  inputs.  Each 
variable  must  be  defined  once  and  only  once.  The  BCD  fields  de- 
scribed below  on  the  input  cards  for  these  names  are  free-format 
fields . 

Input  for  Standard  Blocks 

The  first  five  types  of  input  are  the  standard  transfer-function 
blocks;  these  are  shown  in  Table  I along  with  their  card  formats. 

A decimal  point  should  be  punched  with  the  data,  but  the  exponent 
(such  as  in  E 10)  is  not  needed. 


f 

TABLE  I.  Standard  function  blocks  with  card  formats.  \ 


STANDARD  BLOCKS— Types  1-5 


Type  1 

Type  2 
Type  3 

Type  4 
Type  5 


Input 


Output 
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o 

FIRST-CARD  FORMAT 

o 

o 

Co  lumns 

Content 

Format 

o 

o 

1-2 

Type 

12 

3 

Blank  or  zero 

11 

4 

Blank 

A1 

5-10 

Output -variable  name 

A6 

11-20 

Value  for  K 

E10 

21-30 

Value  for  T1 

E10 

31-40 

Value  for  T2 

E10 

41-50 

Names 

BCD 

51-60 

of 

BCD 

61-70 

input  variables 

BCD 

71-80 

with  sign 

BCD 

CONTINUATION-CARD  FORMAT 

• • 

Co lumns 

Content 

Format 

1-2 

Type 

12 

3 

Nonzero  number 

11 

4 

Blank 

A1 

5-10 

Output-variable  name 

A6 

11-20 

Names 

BCD 

21-30 

of 

BCD 

• 

input  variables 

• 

• 

• 

with  sign 

• 

• 

71-80 

BCD 

The  interconnections  between  the  blocks  in  the  diagram  of  the  sys- 
tem being  studied  are  given  by  listing  the  input  variables  for  each 
block.  The  names  of  these  variables,  with  a plus  or  minus  sign  to 
indicate  their  input  sign,  are  punched  one  to  each  BCD  field.  The 
first  blank  field  terminates  the  list.  The  first  card  can  hold 
four  names;  any  number  of  continuation  cards  with  up  to  seven  names 
per  card  can  be  added.  The  first  ten  columns  of  these  continuation 
cards  serve  as  an  identification  block  and  differ  from  the  first 
ten  columns  of  the  first  card  only  in  that  they  must  have  a nonzero 
number  in  Col.  3.  The  continuation  cards  must  follow  directly  be- 
hind their  corresponding  first  card  in  the  data  deck. 
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Equation  Input 

Differential  or  algebraic  equations  may  be  entered  as  data,  either 
singly  or  in  groups  (matrices).  They  must  have  a single  variable 
or  derivative  of  a variable  to  the  left  of  the  equals  sign  and  the 
coefficient  to  the  left  of  the  equals  sign  must  be  unity.  The  for- 
mat for  this  type  of  input  is  given  in  Table  II. 

The  first  card  or  group  of  cards  defines  the  names  of  the  columns 
of  the  matrix.  Column  2 will  have  the  type  number,  and  Cols.  3—10 
will  be  blank  unless  continuation  cards  are  needed,  in  which  case 
Col.  3 will  be  a nonzero  number.  The  names  of  the  columns  then 
follow,  seven  per  card,  with  the  list  terminated  by  the  first  blank 
name.  The  names  may  be  in  any  order  desired,  but  they  may  be  re- 
ordered by  the  program  as  the  A matrix  is  formed.  Thus,  the  print- 
out may  not  be  in  the  same  order  as  the  input  cards. 

After  the  columns  have  been  defined,  the  equations  or  rows  of  the 
matrix  are  entered  on  data  (D)  cards.  These  cards  have  the  type 
number  in  Col.  2,  a blank  or  zero  in  Col.  3 for  the  first  card,  and 
a nonzero  number  for  continuation  cards,  the  letter  D in  Col.  4, 
and  the  name  of  the  variable  on  the  left  of  the  equals  sign  in  Cols. 
5—10.  This  variable  is  defined  by  this  equation  or  matrix  row  and 
must  not  be  defined  by  any  other  equation  or  block  in  this  set  of 
data.  The  coefficients  are  then  entered  in  the  same  order  and  the 
same  number  as  on  the  cards  defining  the  column  names.  Table  II 
gives  the  formats  for  Types  8 and  9,  and  these  two  types  are  recom- 
mended for  any  equation  input. 

Terminating  the  Base  Data 

Any  combination  of  the  types  described  above  may  be  used  in  one 
data  deck.  The  end  of  the  base  data  is  indicated  by  a card  with 
zeroes  or  blanks  in  Cols.  1 and  2.  This  card  may  be  completely 
blank,  or  identifying  information  may  be  punched  in  Cols.  4—80. 

EIGENVALUE  LOCI  DATA 

When  the  loci  of  the  eigenvalues  are  to  be  plotted  (Job  Type  2), 
the  data  cards  listed  below  must  immediately  follow  the  deck  of 
base  data.  Any  number  of  loci  may  be  called  for  after  a set  of 
base  data,  each  having  a control  card  followed  by  a card  for  each 
parameter  to  be  incremented.  The  end  of  the  data  is  indicated  by 
a blank  card. 
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TABLE  II, 


Matrix  equations.  Type  8 (differential  equations)  and 
Type  9 (algebraic  equations) 


FORM  OF  EQUATIONS 

X = 5.5  A - 6.2  B + 0,9  C - 1.0  D 

y = 0.8  A - 3.0  C - 2.0  D 

Z = 1.1  A + 1.2  B + 2.1  C + 1.5  D 

Either  the  variables  (Type  9)  or  their  derivatives  (Type  8)  may 
appear  on  the  lefthand  side  of  the  equals  sign.  The  matrix  does 
not  have  to  be  square  and  the  names  of  the  columns  do  not  have  to 
be  the  same  as  the  rows.  Any  missing  terms,  such  as  the  B term  in 
the  second  equation  above,  must  be  entered  as  a zero  coefficient 
(or  blank  space)  when  making  up  the  data  cards. 


COLUMN-NAME  CARD  FORMAT 


- 

Co lumns 

Content 

Format 

- 

1-2 

Type 

12 

3-10 

11-20 

Blank 

(11,  Al,  A6) 
BCD 

21-30 

Column  names 

BCD 

• 

(signs  will 

• 

• 

71-80 

be  ignored) 

9 

BCD 

Continuation  cards  are 
zero  number. 

identical,  except 

that  Col.  3 must  be  a non - 

i 

■t 

!; 

} 

* 


> 

$ 

I 


I 


% 
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DATA-CARD  FORMAT 


Columns 

Content 

Format 

1-2 

Type 

12 

3 

Blank  or  zero 

11 

4 

D 

A1 

5-10 

Row  name 

A6 

11-20 

Values  of  the 

E10 

21-30 

coefficients  in  this 

E10 

• 

• 

71-80 

row  of  the  matrix 

• 

• 

E10 

Continuation  cards  are  identical,  except  that  Col.  3 must  contain 
a nonzero  number. 


Control  Card 

The  first  card  for  each  eigenvalue  loci  should  have  the  following 
format. 


Columns 

Contents 

Format 

1-3 

Blank 

4-6 

Number  of  steps  to  be 
incremented 

13 

7-9 

Print  control,  a 1,  2,  or 
3 punch  as  defined  below 

13 

11-20 

XMAX  or  XMIN 

E10 

21-30 

XMAX  or  XMIN 

E10 

31-40 

YMAX  or  YMIN 

E10 

41-50 

YMAX  or  YMIN 

E10 

The  area  of  the  complex  plane  to  be  plotted  for  this  loci  is  spe- 
cified by  XMAX,  XMIN,  YMAX,  and  YMIN.  The  maximum  and  minimum  val- 
ues for  each  axis  may  be  listed  in  either  order.  This  card  may  be 
used  by  itself  with  no  parameter  card  following  and  with  the  num- 
ber of  steps  (Cols.  4—6)  zero,  to  give  an  enlarged  plot  of  some 
area  of  the  complex  plane  showing  just  the  original  eigenvalues. 

The  print  control  (Cols.  7-9)  has  the  following  code — 

1 (or  blank  or  zero) : print  only  the  eigenvalues  as 

continued 
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found  by  the  QR  transform  after  the  original  set  has  been  found; 
the  original  set  will  be  under  the  control  of  the  Data-Identi- 
fication  Card  at  the  start  of  the  base  data 

2:  add  to  1 the  printing  of  the  eigenvalues  sorted  in  the  order  of 
their  real  part 

3:  add  to  2 the  printing  of  all  data  under  the  control  of  the  Data- 
Identif ication  Card  for  this  set  of  data 

Parameter-Incrementing  Data  Card 

The  code  for  the  parameter  to  be  incremented  is  given  in  Table  III. 

The  format  for  this  card  is 


Columns 

Contents  Format 

1-2 

Parameter  identifier 

12 

3-10 

11-20 

Blank 

Output -variab le  name 

A10 

21-30 

Increment  to  be  added  to 

E10 

31-40 

parameter  at  each  step 
(may  be  negative) 

Column  name  for  parameter 

A10 

type  4;  for  parameter 
type  5 and  input  types 
8 and  9,  this  should 
contain  the  number  of 
the  column  of  the  matrix, 
punched  in  18  format. 

(Thus,  if  there  is  one 
continuation  card  and  the 
third  item  on  it  is  to  be 
incremented,  a 10  (seven 
items  on  first  card,  plus 
three  on  second)  is  to  be 
punched  in  Cols.  37—38. 

For  input  Types  1-5,  the  blocks  of  the  block  diagram,  any  combina- 
tion of  the  parameters  in  any  of  the  blocks  may  be  specified,  up 
to  a maximum  of  150  parameters  for  PALS1  or  100  parameters  for 
PALS2 , to  be  incremented  in  one  eigenvalue  loci.  For  example,  the 
K,  Tl,  and  T2  of  the  same  Type  5 block  can  be  incremented  together 
by  including  three  incrementing  data  cards,  one  for  each  parameter. 

For  input  Types  8 and  9,  only  one  parameter  per  equation  or  row  of 
the  matrix  may  be  incremented  in  any  one  eigenvalue  loci,  but  par- 
ameters in  different  equations  or  rows  may  be  incremented  in  one 
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loci.  If  it  is  necessary  to  increment  more  than  one  parameter  in 
a given  equation,  dummy  variables  and  extra  equations  must  be  in- 
troduced . 


TABLE  III.  Parameter  identifiers. 


Number 


Parameter 


1 

2 

3 

5 


K (Types  1-5) 

T1  (Types  1-5) 

T2  (Types  1-5) 

Matrix  element  (Types  8 and  9) 


SENSITIVITY  DATA 

When  the  sensitivity  of  the  eigenvalues  to  the  various  parameters 
is  to  be  found  (Job  Type  3) , the  data  cards  listed  below  must  im- 
mediately follow  the  deck  of  base  data.  The  first  card  specifies 
the  number  of  eigenvalues  for  which  the  sensitivities  are  to  be 
found.  The  following  cards  indicate  the  parameters  with  respect 
to  which  the  derivatives  are  to  be  computed  in  each  case.  Any  num- 
ber of  sensitivity  cases  may  be  computed.  If  the  derivative  is 
desired  with  respect  to  several  parameters  at  once,  Col.  3 of  all 
except  the  first  card  in  the  group  must  be  nonblank.  The  end  of 
the  sensitivity  data  is  indicated  by  a card  with  zeroes  or  blanks 
in  Cols.  1 and  2. 

Eigenvalue-Specification  Card 

The  first  card  following  the  base  data  is  a control  card  that  de- 
termines which  eigenvalues  will  have  their  derivatives  evaluated. 


The  format  for  this  control  card  is  as  follows. 


Columns 

Parameter 

Format 

1-5 

IEIGEN 

15 

6-10 

NSTPS 

15 

11-20 

EVU 

F10.5 

21-30 

EVL 

F10.5 

31-35 

ITN 

15 

continued. 
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The  parameters  are  used  in  the  following  way — 

1.  If  NSTPS  (but  not  IEIGF.N)  is  given,  that  number  of  eigenvalues 
will  have  their  derivatives  computed,  starting  from  the  one  with 
the  most  positive  real  part  and  working  towards  the  one  with  the 
most  negative  real  part. 

t>  2.  if  both  IEIGEN  and  NSTPS  are  given,  with  IEIGEN  less  than  NSTPS, 

and  the  eigenvalues  are  considered  numbered  in  order  of  their 
real  part  from  the  most  positive  to  the  most  negative,  then 

‘ IEIGEN  will  be  the  number  of  the  first  one  used  and  NSTPS  the 

number  of  the  last  one  used. 

3.  If  IEIGEN  is  greater  than  NSTPS,  or  if  both  are  blank,  then  all 
of  the  eigenvalues  with  real  parts  between  EVU  and  EVL  will  be 
used,  where  EVU  is  more  positive  than  EVL. 

' 4*  ITN  is  the  number  of  times  that  the  eigenvector  and  eigenvalue 

from  the  Rayleigh  quotient  will  be  recomputed  if  the  change  in 
the  eigenvalue  is  greater  than  0.011  at  any  computation  of  the 
Rayleigh  quotient. 

Parameter-Specification  Card 

The  code  for  the  parameter  to  be  used  in  the  derivative  is  given 

in  Table  III.  The  format  for  the  parameter -specif ication  card  is 


Columns 

Parameter 

Format 

1-2 

Parameter  identifier 

12 

3 

If  nonblank,  this  card's 
derivative  is  to  be  ad- 

A1 

ded  to  the  previous  card 
derivative 

' s 

4-10 

Blank 

11-20 

Output -variable  name 

A10 

21-30 

Blank 

31-40 

Column  name  for  matrix 
element 

A10 

There  are  no  limitations  on  combinations  of  elements  that  can  be 
used  in  one  derivative  as  long  as  no  special  types  of  input  are 
used  (see  Appendix  C of  Ref.  1). 


o 

o 

o 


FINDING  THE  EIGENVECTORS 

For  Job  Type  4,  the  eigenvectors  of  the  specified  eigenvalues  will 
be  found.  An  Eigenvalue-Specification  Card  as  described  in  the 
Sensitivity-Data  section  must  immediately  follow  the  base-data  deck. 
This  is  the  only  card  needed.  However,  a blank  card  may  be  added 
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at  the  end  of  the  data  as  in  the  other  job  types. 

The  eigenvalues  and  eigenvectors  will  be  written  on  a file  called 
TAPE20  by  the  following  1'ORTRAN  statements.  They  may  be  read  by 
some  other  program  by  using  corresponding  read  statements. 

WRITE  C 20)  (ROOTR( i ) , ROOTI(I),  1=1, N)  (called  once) 

WRITE  (20)  IROW,  PRD,  ROOTR(IROW),  ROOTI(IROW),  (X(I),  VCD,  1 = 1,  N) 

(called  once  for  each  eigenvalue,  and  once  for 
each  pair  of  complex  eigenvalues) , 

where  ROOTR  and  ROOTI  are  the  real  and  imaginary  parts  of  the  eigen- 
value, IROW  is  the  number  of  that  eigenvalue  and  eigenvector,  X is 
the  eigenvector  of  the  m-itrix  A,  V is  the  eigenvector  of  the  matrix 
A transposed,  and  PRD  is  the  dot  product  of  X and  V.  X,  V,  and 
PRD  are  complex  with  the  imaginary  parts  zero  in  the  real  case. 

SIZE  LIMITATIONS 


Number  of  differential  equations  or  state  variables 
Number  of  algebraic  or  constraint  equations 
Number  of  Type  4 or  5 blocks  in  one  problem 
Number  of  input  variables  to  one  block  (Type  1—5) 
Number  of  rows  in  a Type  8 or  9 matrix 
Number  of  columns  in  a Type  8 or  9 matrix 
Number  of  parameters  that  can  be  incremented  in  one 
eigenvalue  loci 

Number  of  parameters  used  in  one  derivative 


PAL  SI 

PALS  2 

500 

123* 

500 

70  * 

108 

100 

1000 

160 

500 

160 

728 

160 

150 

100_ 

500 

500 

For  PALS2,  the  sum  of  the  number  of  differential  equations  and 
algebraic  equations  must  be  no  greater  than  160. 

° For  PALS2,  there  can  be  more  than  70  algebraic  equations  for  Job 
Types  1,  2,  and  4 as  long  as  the  limit  in  note  1 is  met. 

c For  PALS1,  no  derivative  matrix  may  have  more  than  800  elements. 
Since  this  is  very  hard  to  predict  beforehand,  a message  will 
be  printed  whenever  this  limit  is  exceeded. 

REFERENCES 

1.  Van  Ness,  J.E.,  "PALS — A Program  for  Analyzing  Linear  Systems," 
Northwestern  Univ.  Dept.  Elec.  Eng.  (Mar.  1969).  Available  from 
the  EIN  office  for  the  cost  of  duplication  and  mailing. 


8/69 


000  0043 


000  0043 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0043 


SAMPLE  INPUT 

Five  examples  are  given  to  illustrate  how  some  features  of  PALS 
may  be  used.  The  first  four  are  based  on  the  system  shown  in 
Fig.  1.  They  are  examples  of  Job  Types  1-4  and  use  a basic  system 
defined  entirely  with  standard  blocks  in  a block  diagram.  Example 
5 shows  a system  with  an  open  input  to  a block. 

A listing  of  the  input  cards  for  each  example  is  given  on  pages 

16-17.  Vertical  lines  have  been  drawn  on  the  listings  after 

Cols.  10,  20,  etc.,  to  help  in  matching  the  listings  to  the  data- 
card formats  given  in  the  User  Instructions  section. 

Example  1:  Job  Type  1 — to  find  and  plot  the  eigenvalues  of  the  .sys- 
tem shown  in  Fig.  1.  The  first  card  contains 
an  identifying  title,  the  job  type  (1),  and 
the  print  control  (3) . The  next  five  cards 
are  for  the  five  blocks  that  make  up  the 
system.  The  last  card,  indicating  the  end 
of  the  base  data,  could  be  blank,  but  in  this 
case,  had  a 00  punched  in  Cols.  1—2  to  indi- 
cate that  it  was  the  last  card.  (The  identi- 

fication starting  in  Col.  5 is  only  for  the 
convenience  of  the  user  and  is  ignored  by 
the  computer.) 


FIGURE  1.  Block  diagram  for  Examples  1-4. 


continued 
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Example  2:  Job  Type  2 — to  plot  an  eigenvalue  loci  of  the  system 

in  Fig.  1.  The  first  seven  cards,  the  base 
data,  are  identical  to  the  cards  of  Example 
1,  except  for  the  change  in  the  job  type  in 
the  first  card.  Three  eigenvalue  loci  are 
called  for.  The  first  (specified  by  cards 
8 and  9)  is  to  have  two  increments  and  is  to 
print  only  the  minimum  information  for  each 
increment.  The  limits  on  the  plot  are  to 
be  -15.0  and  0.0  on  the  real  axis  and  0.0 
and  4.0  on  the  imaginary  axis.  The  gain  of 
the  block  X4  is  to  be  increased  by  0.1  at 
each  increment  of  the  eigenvalue  loci. 


The  second  loci  (cards  10  and  11)  differs 
from  the  first  only  in  that  the  T2  variable 
of  block  X2  is  to  be  incremented  by  0.01. 

The  third  loci  (cards  12  and  13)  is  in  error 
and  was  included  to  test  the  error  messages 
of  PALS.  (The  4 in  Col.  2 of  card  13  speci- 
fied a matrix  element,  while  variable  X2  is 
defined  by  a Type  5 block.  An  error  message 
will  be  printed,  and  the  program  will  proceed 
to  the  next  loci,  if  one  is  specified. 

Example  3:  Job  Type  3 — to  find  the  eigenvalue  sensitivities  of  the 

system  in  Fig.  1.  Again  the  first  seven 
cards  are  the  same  as  in  Example  1 (except 
for  job  type).  The  5 in  Col.  10  of  card  8 
specifies  that  the  sensitivities  of  all  five 
eigenvalues  are  to  be  found,  although  the 
program  will  automatically  consider  only  one 
of  a complex  pair  of  eigenvalues  when  they 
occur.  The  2 in  Col.  35  of  card  10  sets  an 
upper  limit  of  two  retries  with  the  Rayleigh 
quotient  if  the  eigenvalues  found  by  the 
QR  transform  are  inaccurate.  Actually  this 
example  will  have  no  difficulties  in  finding 
the  eigenvalues,  and  there  will  be  no  retries. 


Six  sensitivity  cases  are  specified  by  the 
next  seven  cards,  calling  for  the  sensitivi- 
ties with  respect  to  various  parameters  of 
the  blocks.  The  1 punch  in  Col.  3 of  the 
14th  card  causes  its  sensitivity  to  be  added 
to  the  previous  card.  The  15th  card  (blank) 
indicates  the  end  of  the  data  for  this  case. 


continued 
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•to  find  the  eigenvectors,  print  them  on 
the  OUTPUT  file,  and  write  them  on  a file 
named  TAPE20.  The  base  data  are  the  same 
as  for  the  previous  three  examples,  except 
for  the  specification  of  job  type.  One  card 
is  placed  after  the  base  data  to  specify 
which  eigenvalues  to  use  and  how  many  retries 
should  be  made  with  the  Rayleigh  quotient 
if  necessary.  This  card  is  the  same  as  the 
card  which  follows  the  base  data  in  Job  Type 
3.  For  Job  Type  4,  no  further  cards  are^ 
needed.  A blank  card  may  be  used  to  indicate 
the  end  of  the  data  deck. 

Example  5:  Job  Type  1 (with  open  block) — to  handle  a system  with  no 

input  to  noe  of  its  blocks,  such  as  the 
system  shown  in  Fig.  2.  The  input  cards  for 
Job  Type  1 based  on  this  system  are  listed. 

It  should  be  noted  that  the  inputs  for 
block  A have  been  left  blank.  This  system 
will  have  an  eigenvalue  of  -0.1  from  block 
A and  a pair  of  complex  eigenvalues  from 
the  closed  loop.  It  is  also  permissible  to 
set  the  gain  of  a block  to  zero  to  open  a 
path  or  loop.  (This  has  the  same  effect  as 
omitting  the  inputs  to  that  block.) 


r 


K) 

O 

o 


Example  4:  Job  Type  4- 


o 

o 

o 


FIGURE  2.  Block  diagram  for  Example  5. 
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Example  1 — Job  Type  1 


CLASS 

TEST  CASE 

1 3 

2 

XI 

1.067 

-X3 

5 

X2 

1.0 

. 2 

.5 

XI 

030 

X3 

1.0 

, 0667 

X2 

3 

X4 

1.0 

.125 

X3 

3 

X 5 

.625 

.25 

X4 

00 

END 

SET  I C 

Example  2 — Job  Type  2 

CLASS  TEST  CASE  2 i 


2 

XI 

1.067 

-X3 

5 

X2 

1.0 

.2  .5 

XI 

030 

X3 

1.0 

.0667 

X2 

3 

X4 

1.0 

.125 

X3 

3 

X5 

.625 

.23 

X4 

00 

END 

SET  I C 

2 

1 -15.0 

4.0 

1 

X4 

0.1 

2 

-15.0 

4.0 

3 

X2 

0.01 

3 

2 -15.0 

4.0 

4 

X2 

0.01 

k 

(blank  card) 

Example  3 — Job  Type  3 


CLASS 

TEST  CASE 

3 3 

2 XI 

1.067 

-X3 

5 X2 

1.0 

.2 

.5 

XI 

030  X3 

1.0 

.0667 

X 2 

3 X4 

1.0 

.125 

X3 

3 X5 

.625 

,25 

X4 

00  END 

SET  I C 

5 

2 

1 

X 2 

2 

X 2 

3 

X2 

1 

X3 

2 

X3 

1 

X 2 

11 

X3 

(blank  card) 
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CLASS 

TEST  CASE 

2 

XI 

1.067 

5 

X 2 

1.0 

. 2 

030 

X3 

1.0 

.0667 

3 

X4 

1.0 

.125 

3 

X 5 

.625 

.25 

00 

END 

SET  I C 

s 


Example  4 — Job  Type  4 


4 3 

-X3  -X5 

. 5 XI 

X2 
X3 
X4 

2 
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Example  5 — Job  Type  1 (with  open  block) 


OPEN 

INPUT 

EXAMPLE. 

1 3 

3 

A 

1.0 

10.0 

3 

B 

6.0 

7.0 

3 

C 

3.0 

8.0 

(blank  card) 

note : 

PALS  is  also  capable  of  handling  more-complex  systems  than  the 
examples  given  above.  An  example  of  such  a system  may  be  found  in 
Van  Ness,  J.E.,  "PALS — A Program  for  Analyzing  Linear  Systems” 
[Northwestern  Univ.  Dept.  Elec.  Eng.  (Mar.  1969)].  More-complex 
systems  may  include  sets  of  nonlinear  differential  equations  as 
input;  such  is  the  case  in  the  example  cited  above. (which  requires 
a rather  lengthy  explanation) . 
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COST  ESTIMATE 

Unfortunately,  the  exact  timing  figures  for  the  job  listed  in  the 
Sample  Input  are  not  available.  It  is  assured,  however,  that  the 
amount  of  time  expended  on  the  central  and  peripheral  processors 
is  not  sufficient  to  require  a charge  greater  than  $1.00  (North- 
western University  minimum). 

Nevertheless,  for  the  majority  of  jobs  for  which  PALS  is  well  suited, 
it  shall  be  the  case  that  the  charge  for  computer  time  exceeds  the 
$1.00  minimum;  consequently, there  shall  be  a slightly  higher  total 
run  charge. 

Approximate  charge  to  user  = computer  time  + postage  and  handling 

+ network  overhead 

= $1.00  (Northwestern  minimum)  + $15.00 
+ network  overhead 

= $16.00  + network  overhead 


CONTENTS— PALS 
pages 

1,2  Identification  § Abstract 

3—12  User  Instructions 

13-17  I/O 

19  Cost — Contents 
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DESCRIPTIVE  TITLE  Computer  Means,  Median,  Frequencies 

CALLING  NAME  PROFILE  NUCC112 

INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR ( S ) AND  Betty  Benson,  Vogelback  Computing  Center, 
AFFI LI  ATI  ON (S ) Northwestern  University 

LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 

ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


/ 


FUNCTIONAL  ABSTRACT 

PROFILE  will  give  mean,  median,  sum,  and  frequency  counts  for  up 
to  100  integer-type  variables.  Variables  may  come  from  1-,  2-,  or 
3 -column  card  fields*  However  , if  many  of  them  are  3-column,  the 
number  of  variables  that  can  be  processed  will  be  decreased  pro- 
portionately . 

In  tabulating  responses,  PROFILE  discriminates  between  blanks  and 
punched  zeroes.  Blanks  are  considered  to  be  Mno  response  and  con- 
sequently are  always  excluded  from  the  mean  and  median  computation. 
This  is  built  in  and  automatic,  and  it  applies  to  all  variables. 

On  the  other  hand,  the  user  may  indicate  (using  the  zero-exclusion 
card)  for  each  variable  whether  zeroes  are  to  be  excluded  or  to  be 
treated  as  ’’good”  answers.  For  each  variable  where  zeroes  are  good 
answers,  only  a count  of  blank  responses  will  be  printed,  N (the 
number  of  responses)  for  that  variable  reduced  accordingly,  ^ird 
the  sum,  mean,  and  median  computed  on  the  basis  of  the  remaining 
good  answers.  For  each  variable  where  zeroes  are  excluded,  counts 
of  both  blank  responses  and  zero  responses  will  be  printed,  both 
counts  will  be  subtracted  from  N for  that  variable,  and  the  sum, 
mean,  and  median  will  be  computed  for  all  other  answers. 
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USER  INSTRUCTIONS 

Description  of  Input  Data 

Input  data  must  be  positive  integer  values. 

Control-Card  Preparation 

Title  Card 

Columns  Contents 

1-80  Any  descriptive  or  identifying  information  of  user's 


Problem  Card 

Columns 

1-  3 
4-  5 
6 


choice 


Contents 

Number  of  variables  (maximum  100) 

Blank 

Variable-name  option.  Variables  may  be  identified 
by  name  as  well  as  number  on  the  printout  if  desired. 
Punch  1 if  variable  names  are  wanted  or  0 or  blank  if 
not.  Variable-name  cards  must  be  provided  if  this  op- 
tion is  exercised 

Blank 

Number  of  format  cards — maximum  of  5 
Blank 

Punch  20  if  input  is  from  data  tape;  leave  blank  for 
card  input 


7-  8 
9 

10 

11-12 
Format  Cards 

At  least  one  and  not  more  than  five.  Columns  1-80  are  available 
for  punching  format.  Specifications  must  be  I type.  Format  card 
should  begin  with  a left  parenthesis  in  Col.  1. 

Field-Width  Card(s) 

Column  1 for  variable  1,  Col. 2 for  variable  2,  etc.  If  there  are 
more  than  80  variables,  continue  on  to  a second  card.  Infomatton 
to  be  punohed:  width  of  the  card  field  for  the  given  variable; 

i,e.,  punch  a 1 for  1-column  variable,  2 for  a 2-column  variable, 
etc. 

oontinusd 


3 
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Zero-Exclusion  Card(s) 

Column  1 for  variable  1,  etc.  (same  as  field-width  cards).  If  there 
are  more  than  80  variables,  continue  on  to  a second  card.  Informa- 
tion to  be  punched:  punch  a 1 if  zero  exclusion  is  desired  for 

the  given  variable,  otherwise  zero  or  blank.  Zero -exclusion  cards 
may  be  entirely  blank,  i.e.,  if  zeroes  are  always  good  answers 
and  no  zero  exclusion  is  desired.  However,  card  must  be  present 
(if  more  than  80  variables,  2 cards  must  be  present). 


Variable-Name  Cards 


Eight  columns  per  variable  name, 
as  many  cards  as  needed.  Must  b 
was  taken;  must  not  be  present  i 


10  variable 
e present  if 
f option  was 


names  per  card,  for 
variable-name  option 
not  taken. 


Description  of  Output 


For  each  variable,  program  pr 
(1)  mean,  median,  sum 


(2)  frequency 

(3)  number  of 

(4)  number  of 

(5)  number  of 

Limi ta ti ons 


distributions 
blank  response 
zero  responses 
"good"  respons 


ints  out 


s (blanks  are  always  excluded) 

(if  zero  exclusion  was  called  for 
es  (N  for  that  variable) 


) 


Number  of  cases  is  unlimited. 


Restriction  on  Number  of  Variables 


For 

For 

For 


each 

each 

each 


1- column 

2- column 

3- column 


variable , 
variable , 
variable , 


count  10 
count  100 
count  1000 


Total  count  must  not  exceed  20000 


Examples 

(a)  50  one-column  variab les .....  count  500  (50X10) 

50  two-column  variables count  5000  (50X100) 

Total:  5500  OK 
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or 

(b)  18  three-column  var iables ...  count  18000 

16  two-column  variables count  1600 

40  one-column  variables count  400 

Total : 20000  OK 

or 

(c)  18  three-column  var iables ...  count  18000 

30  two-column  variables count  3000 

Total:  21000  WRONG 

Note:  It  is  sometimes  desirable  to  use  only  the  first  two  columns 

(the  leftmost  two  of  a 3-column  variable).  This  will 

(a)  save  on  storage  requirements  (count  100,  not  1000) 

(b)  save  on  execution  time 

(c)  reduce  volume  of  output 

In  some  cases,  moreover,  the  frequency  counts  produced  for  the 
first  two  columns  of  a variable  might  be  more  meaningful  than  a 
complete  breakdown  of  the  3-digit  responses. 


Job  Deck  Structure 


(System  cards) 

Job  Card 

REQUEST (Tape  20  d)  (If  data  are  on  tape) 
LIBRARY  ( PROFILE) 

LGO . 

7-8-9  EOR  (multipunch  in  Col.  1) 

(Program-control  cards) 

Title  card  (required) 

Problem  card  (required 
Format  cards  (1—5,  as  needed) 

Field-width  cards  (1  or  2,  as  needed) 
Zero-exclusion  cards  (1  or  2,  as  needed) 
Variable-name  cards  (optional) 

Data  (if  on  cards) 

6 — 7 — 8 — 9 EOI  (multipunch  in  Col.  1) 
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note:  Mul ti probl em  Processing 

1.  Data  on  Cards 

Repeat  the  above,  from  program-control  cards  through  data,  separ- 
ating the  cards  for  each  problem  by  a 7—8—9  EOR  card.  That  is,  a 
7-8-9  EOR  card  must  follow  the  last  data  card  of  each  problem. 

2.  Data  on  Tape 

Repeat  program-control  cards  for  each  problem.  End-of -record  marks 
on  .tape  must  separate  data  for  each  problem.  No  7-8-9  EOR  cards 
are  used  to  separate  .successive  sets  of  program-control  cards. 
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SAMPLE  INPUT 


LIBRARY (PROPILE) 

LOO, 

0000000000000000000000  END  Or  RECORD 
educational  research  involvement  or 
28  1 1 

< 4X *411, 2X ,1611*. 111*412* 3X13) 
111133333333333333331 1 122223 
1111111111  111111111111111 
TYPE  L0CATI0NSIZE  ACCRED  AREA 

CURRIC,  TP-RATI0R0RATI0  XVAL  VVAL 

Pl.ACEMT  APPLIC.  V-TVPE  TAT  R0HRSCH 

001  mi 

002  ini 

003  mi 

004  ini 

005  nil 

006  ini 

007  1121 

008  1122 

009  1122 

010  1122 
011  1122 

012  1123 

013  1123 

014  1123 

015  1123 

016  1223 

017  1223 

018  1223 

019  1223 

020  1223 

021  1223 

022  1223 

023  1223 

024  1223 

025  1223  000 

026  1223  000 

027  1223  000 

028  1223  000 

029  1223  000 

030  1223  000 

031  1223  000 

032  1223  000 

033  1223  000 

034  1223  000 

035  1223  000 

036  1223  000 

037  1223  001  000 

038  1233  002  000 

039  1233  002  000 


INSTITUTIONS  FOR 

TEACHER  EDUCATION 

LEVEL 

SOURCE 

GRANTS  AGE-INSTSUBAREl 

ZVAL 

Q-RATIO 

GROUND  MOTIVE 

PHILOS 

bernreutskills 

DEPTH 

001 

001 

001 

001 

001 

001 

001 

001 

001 

100 

001 

1 

100 

001 

1 

10000 

001 

1 

10000 

001 

1 

10000 

001 

1 

10000 

001 

1 

10000 

001 

1 

1000000 

001 

1 

1000000 

001 

1 

1000000 

001 

1 

100000000 

001 

1 

100000000 

001 

1 

100000000 

001 

1 

100000000 

001 

1 

100000000 

001 

000 

1 

100000000 

001 

000 

1 

100000000 

001 

000 

1 

100000000 

001 

000 

1 

100000000 

001 

000 

1 

100000000 

001 

000 

1 

100000000 

002 

000 

1 

100000000 

002 

000 

1 

100000000 

002 

000 

1 

100000000 

002 

000 

1 

100000000 

002 

000 

1 

100000000 

002 

0000001 

100000000 

002 

0000001 

100000000 

002 

0000001 

100000000 

002 

000  0000001 

100000000 

002 

252  4863  18600300800300606000300300100100301602001003000522201030504 

253  4863  18600300800300606100300300100100301802501103000522201030504 

254  4863  19300300800400706300300300100100302202501203400522202030504 

255  4863  20000301000500806500400400100100502402501203500^22202040604 

256  4863  20700301000500806800400400200100600702501203500522202050705 

257  4863  2080030 1500500806800400500200100602503101503800522202050705 

258  4863  23000301500601007000400500200100602503201504000522202050705 

259  4863  24000401700601008300500600300100602503901604000722202050706 

260  4863  25000401700601210000500600400200803104001704501322202060706 

261  4863  2500050180060171340060060040020 1 203204001805060322202060706 

262  4863  2560050190060241500090060050020 150390430200590 1522202090806 

263  4863  26000502000702515200900800500305304409602006001822203120912 

264  4863  28700502500802516400901200600310007010202006702022203151615 

265  4863  34400602600902920002301501600500109610402507502022203161620 

266  4863  4210210300100302000250 1602201200 115313503010002822204203024 

267  6965  42404004503010024004003005005000100715003020105022204040560 

00000 00000000000000000END  OP  INPORMATION 
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SAMPLE  OUTPUT 


EUUCATlONAi,  RESEARCH  INVOLVEMENT  OF  iNSUTJTICNS  FOR  TEACHER  EDUCATION 
NO*  OF  VARIAHLESb  28 


FORMAT  IS  (aX.AII.2X. 1613. 311. AI2. 3X11) 


FIELD  WIDTHS  are  1111333333 
3333333333 
11122223 

ZERO  EXCLUSIONS  ARE  1111111111 

*•*1111111 

llllllll 


BLANKS  AND  ERRORS  ARE  EXCLUDED  FROM  COMPUTATION  OF  MEAN  AND  MEDIAN*  FOR  AuL  VARIABLES. 


267  CASES  PROCESSED 


educational  research  involvemfuT  of  institutions  for  teacher  education 


VAR.  1 TYPE 

NO 

BLANKS  or 

ERRORS 

FOUND 

NO  ZERO 

RESPONSES 

SUM* 

530 

WfjSP 

KNFU 

HESP  1 

fpeq 

RFSP 

FREQ 

HESP  1 

FREQ  RESP 

FREO 

i 

2 

125 

3 

23 

4 

29  6 

1 

MEAN*  1.99 

MEDIAN*  2 

VAR.  2 LOCATION 

NO 

HLANKS  ch 

ERRORS 

found 

NO  ZERO 

RESPONSES 

SUM* 

1089 

RESP 

F rth  N 

HESP 

FREQ 

RfSP 

fHfcU 

RFSP 

FREQ  RESP 

FREQ 

1 

IS 

3 

77 

s 

41 

7 

IS  9 

I 

2 

4U 

4 

32 

6 

21 

8 

21 

MEAN*  4,00 

MEDIAN*  4 

VAR.  3 SIZE 

NO 

Blanks  oh 

ERRORS 

FOUND 

NO  ZERO 

RESPONSES 

SUM* 

1035 

R£SP 

FHFU 

hesp 

FHF.Q 

PESP 

FhFu 

RESP 

FREQ  RESP 

FREO 

RESP 

FREO 

1 

6 

? 

11 

3 

7* 

4 

61  S 

54 

6 

36 

MEAN*  3,84 

median*  A 

VAR.  A ACC«EO 

NO 

HLANKS  OH 

l ERRORS 

FOUND 

no  ZERC 

! RESPONSES 

SUM* 

785 

WESP 

FHFO 

HESP 

FRED 

RFSP 

FWE  1 

RF.SP 

FREQ 

i 

7 

2 

4 

3 

2Sa 

5 

i 

MEAN*  ?.<>A 

MEDIAN*  3 
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^ COST  ESTIMATE 

g For  the  job  listed  on  the  Sample  Input,  the  total  running  time  was 
4.143  seconds  for  central -processor  time  and  12.847  seconds  for 
o peripheral-processor  time  with  a memory  usage  of  25,000  words. 

° Chargeable  computer  time  was  $1.00  (NU  minimum  job  charge). 

Charge  to  user  = computer  time  + postage  and  handling  + network 

overhead 

= $1.00  (NU  minimum)  + $15.00  + network  overhead 
= $16.00  + network  overhead 


CONTENTS— PROFILE 
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DESCRIPTIVE  TITLE  Statistical  Analysis  of  Single  Equation 

Models 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 


QSASE 

Pennsylvania  State  University 
Computation  Center 

M.C.  Hallberg 

Department  of  Agricultural  Economics  and 
Rural  Sociology 
Pennsylvania  State  University 

FORTRAN  IV 


COMPUTER  IBM  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Dr.  Daniel  L.  Bernitt,  105  Computer  Build- 

ing, Pennsylvania  State  University, 
University  Park,  Pa.  16802 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACT 

QSASE  is  a self-contained  library  program  designed  to  compute  or- 
dinary leas t - squares  estimates  of  single  equation  regression 
models  such  as  iterative  least-squares  estimates  of  special  non- 
linear regression  models  (as  described  in  Ref.  1),  and  two-stage 
leas t - squares  or  limited  information  maximum  likelihood  estimates 
for  systems  of  simultaneous  regression  equations  (as  described 
in  Ref.  2).  For  additional  details  concerning  all  options,  the 
user  should  consult  the  above  references.  The  following  options 
are  available. 


1.  listing  descriptive  information  about  the  problem  and  naming 
variables 

2.  using  original  observations  or  sums  of  squares  and  crossproducts 
(SSCP)  as  input  data 

3.  performing  various  data-editing  operations  on  the  input  data 

4.  reading  input  data  from,  tape  or  cards 

5.  printing  and/or  punching  SSCP  in  either  raw  form  or  corrected 
form 

6.  printing  zero-order  correlation  matrix 
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7.  printing  the  mean,  standard  deviation,  standard  error  of  mean, 
and  sum  for  each  variable  in  the  data  deck 

8.  producing  a separate  listing  of  all  zero-order  correlation 
coefficients  that  exceed  in  absolute  value  a prespecified 
level 

9.  producing  a scatter  diagram  of  any  variable  against  any  other 
variable 

10.  stepwise  least-squares  where  a least-squares  regression  is  run 
and  that  variable  with  the  smallest  t ratio  is  eliminated  in 
an  iterative  fashion  until  all  t ratios  exceed  a prespecified 
level 

11.  two-step  least  squares  where  a least-squares  regression  is  run 
and  all  variables  are  eliminated  whose  t ratio  do  not  exceed 

a prespecified  level 

12.  computing  and  printing  the  F ratio  for  testing  the  hypothesis 
that  a linear  combination  of  a subset  of  the  k—1  B’s  for  a 
single-equation  model  are  all  zero 

13.  computing  and  printing  the  t ratio  for  testing  the  hypothe- 
sis that  a linear  combination  of  a subset  of  the  k—1  B’s  for 
a single-squation  model  is  equal  to  a specified  value 

14.  computing  and/or  printing  for  each  observation  the  value  of 
the  dependent  variable  Yt,  the  estimate  of  Yt  fjom  the 
computed  regression  Yt,  the  estimated  error  YfYt,  and  the 
percentage  error 

15.  producing  a scatter  diagram  of  the  errors  Yt— Yt  against  any 
other  variable  in  the  data  deck 

16.  two-stage  least-squares  estimation 

17.  limited- information  maximum- likelihood  estimation 

REFERENCES 

1.  Hallberg,  M.C. , "Statistical  Analysis  of  Single  Equation 
Stochastic  Models  Using  the  Digital  Computer,"  Penn.  State 
Univ.  Dept.  Agric.  Econ.  § Rural  Sociol.  Rep.  78  (February 
1969) . Copies  of  this  report  can  be  obtained  through  the 
contact  person. 

2.  Hallberg,  M.C.,  "Statistical  Analysis  of  System  of  Simultaneous 
Linear  Equations  Using  the  Digital  Computer,"  Penn.  State 
Univ.  Dept.  Agric.  Econ.  8 Rural  Sociol.  Rep.  69  (September 
1967) . Copies  of  this  report  can  be  obtained  through  the 
contact  person. 
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USER  INSTRUCTIONS 
Control  and  Data  Cards 

The  data  and  control  cards  required  by  QSASE,  as  well  as  the  output 
for  each  option  desired,  are  described  in  the  manuals  cited  below. 

Job  Deck  Structure 
JOB  Card 

//EXEC  L I BRARY , PARM=  QSASE 
//DATA. INPUT  DD  * 

All  Control  Cards  and  Data  Cards  required  by  QSASE 
/* 


'? 


NOTE:  JOB  Card  will  be  prepared  for  the  user  at  the  Computation 

Center . 

REFERENCES 

Hallberg,  M.C.,  "Statistical  Analysis  of  Single  Equation  Sto- 
chastic Models  Using  the  Digital  Computer,"  Penn.  State 
Univ.  Dept.  Agric.  Econ.  § Rural  Sociol.  Rep.  78  (February 
1969) . Copies  of  this  report  can  be  obtained  through  the 
contact  person. 

Hallberg,  M.C.,  "Statistical  Analysis  of  System  of  Simultaneous 
Linear  Equations  Using  the  Digital  Computer,"  Penn.  State 
Univ.  Dept.  Agric.  Econ.  § Rural  Sociol.  Rep.  69  (September 
1967).  Copies  of  this  report  can  be  obtained  through  the 
contact  person. 
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SAMPLE  INPUT 


//  EXEC  LIBRARV.PRlJGgQSASE 

//DATA.  INPUT  Dl)  * 

72  9 1 1 

TITLE  THIS  PRURLEM  AND  THESE  DATA  ARE  ERflM  I..  K.  KLEIN.  ECONOMIC  PL  UCTUAT  J IMS 
TITLE  IN  THE  UNI  TED  STATES  1921-1941,  COWLES  COMMISSION  MUNUGRA  PH  nil,  W I LEY, I 960 
TITLEWE  SHALL  HE  CONCERNED  WITH  EST  I MATI  N(i"  THE  C UNSUMp T I UN  EUi'lC  1 1 l)N  I N Kl.  H I N«  S 
T 1 TLE6-E0UAT  I UN  MODEL  UE  THE  Ill'll  TED  STATES  ECONOMY  . THE  VAK  I A HL  ES  AKE  U EE I NED 


T I T LEAS  EDLLUWS  (ALL  VARIABLES  ARE  EXPRESSED  IN  COWS  TANT  DOLLARS)  » 
TITLE 


T I TLB 
TITLE 

VAKIAHLE 

NAwE 

TITLE 

l 

CONSUMPTION 

TITLE 

2 

NET  INVESTMENT 

TITLE 

3 

GOVERNMENT  EXPEND! TORES 

TITLE 

4 

NET  NATIONAL  PRODUCT 

TITLE 

b 

HElilNNlNG  YEAR  STOCK  (lE 

CAP  1 TAT 

T n L K 

6 

NUN- WADE  INCOME 

TI  M> 

( 

private  LAHUR  INCOME 

TITLF 

H 

government  larur  income 

Til  LE 

9 

gnet  national  Income’ 

TITLE 

10 

INDIRECT  TAXES 

Title 

n 

TIME  IT' 

=1  IN  1920) 

1 1 ILE 

12 

TOTAL 

WAGE  MILL 

title; 

1 21 

LAGGED 

iMOW-WAOtf  j iSCUrlF 

TITLE 

14 

LAGGED 

NET  NATIONAL  PRODUCT 

T I TIE 

T ITLE 

m A rtf- 

1C 

IV  IS  O’  H 

21 

iMAoTh 

3ll 

IM  Af 

4“M4P 

Ol  A.-)  H 

bK 

M U Oi  h 

6Y- 

on  HNl-WAiilr 

MAto  8 

7Y- 

Pk 1 Va  T h 

HY- 

<4llV  1 

SA-  IV)  J 

IV/H-’h 

10  IX 

’ 75  A In  E 

iniHr 

IV A f 

12wAO£  KILL 

HTyT^F 

LAGGED 

i \»aM- 

144 

LAUDED 

EDIT  7 

-r: 

4 • 

V. 

10. 

EOT  Tl() 

11. 

* Hit  r i 

i . 

/. 

M. 

12. 

1- 1 > I T 8 

4. 

] . 

13. 

EDIT  2 

-i  • 

4. 

8. 

4.. 

EiHT  h 

4. 

1. 

14. 

(4X.9EE. 

• 1) 

IHPO 

39.8 

2.7 

4,6 

47.1 

160.1 

12.7  28.8  2.2 

43.7 

1 921 

4 1.9 

-0.2 

6.6 

48. 3 

182.8 

12.4  26.6  2.7 

40.6 

1922 

4b. O 

1.9 

6.1 

63.0 

182.6 

16.9  29.3  2.9 

49.1 

iw?3 

49.2 

b.2 

b.7 

60.1 

184.6 

18.4  34.1  2.9 

bb.4 

19/4 

Mijh 

3.0 

6 .6 

60.2 

189.7 

19.4  33.9  3.1 

b6. 4 

‘“1926’ 

42.6  “ 

b.l 

6 . b 

64.2 

192.7 

20.1  36.4  3.2 

b8. 7 

1 926  _ 

4 4 ,_1_  _ 

b .6 

6 .6 

67.3 

197  .8 

19.6  37.4  3.3 

60  * 3 

1 H '/.  7 “ 

66,2 

* V.T“ 

~~  T.  V ~ 

68 ,0 

203.4 

19. S’  37.9  3.6 

6 1 . 3 

1928 

47  . ‘3 

3.0 

/.9 

68.2 

207.6 

21.1  39.2  3.7 

64#  0 

1929 

47.8 

b.l 

8.1 

7 l .0 

210.6 

21.7  41.3  4.0 

67.1/ 

1930 

64. U 

1.0 

9.4 

66.4 

21b.  7 

16.6  37.9  4.2 

57.7 

1^31 

bo. 9 

-3.4 

10.7 

68.2 

216.7 

11,4  34. b 4.8 

60 . 7 
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1932 

4b  *6 

-6.2 

10.2 

49.6 

213.3 

7.0 

29.0 

b.  3 

41.3 

1933 

46  • b 

* b • 1 

9.3 

bO  • 7 

207.1 

11.2 

28  * b 

5.6 

45.3 

1934 

48. 7 

-3.0 

10.0 

bb.7 

202.0 

12.3 

30.6 

6.0 

48.9 

1935 

51.3 

-1.3 

ll).  5 

60  • 5 

199.0 

14.0 

33.2 

^>.r 

53.  3 

1936 

57  .7 

2.1 

10.3 

70.1 

197.7 

17.6 

36.8 

7.4 

61.8 

193  7 

58. 7 

2.0 

11.0 

71.7 

199.8 

17.3 

41.0 

6,7 

6b. 0 

1938 

57.5 

-1.9 

13.0 

68 . 6 

201.8 

lb. 3 

38.2 

7.7 

61.2 

1939 

61.6 

1.3 

14.4 

77.3 

199.9 

19.0 

41.6 

7.8 

68.4 

1940 

6b  .0 

3.3 

1 b . 4 

83,7 

201.2 

21.1 

4b. 0 

8.0 

74.1 

194  1 
999 

69.7 

13 

4.9 

22.3 

96.9 

204.5 

1 

23.5 

53.3 

8.5 

8 5.  3 

1 1.41 


1)61312 
H,  2 612 

T 2 6 1,  13  -1 . 
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EDUCATIONAL  INFORMATION  NETWORK 


000  0045 


COST  ESTIMATE 

For  the  job  listed  on-the  Sample  Input,  the  total  running  time 
was  13  seconds.  At  the  current  rate  for  computer  time  ($0.11/ 
sec.)  at  the  Pennsylvania  State  University,  the  chargeable  time 
amounts  to  $1.43. 

Charge  to  user  = computer  time  + network  overhead 

= $1.43  + network  overhead 
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